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Description 

BACKGROUND OF THE INVENTION 

Certain 6H-7,8-dihydrothiapyrano[3,2-d]pyrimidines are disclosed In Belgian Patent 724745 as inter- 
mediates for the preparation of compounds with cardiovascular and coronary dilation activity, however, 
suggestion is made neither of any hypoglycemic activity nor of weight reducing properties for either the 
intermediates or the final products. Great Britain 2119368 discloses 6H-7,8-dihydrothiapyrano[3,2-d]- 
pyrimldines (where the bicycllc system is not heteroaromatic) with a very dTfferent substitution pattern on 
the nucleus when compared with the Instant heteroaromatic compounds. 

SUMMARY OF THE INVENTION 

The instant invention is concerned with novel 6-piperazinopurines and heteroaromatic derivatives 
thereof, which are useful as hypoglycemic and/or weight reducing agents. Thus, it is an object of this 
invention to describe such compounds. It is a further object of this invention to describe the hypoglycemic 
activity of such compounds. A still further object is to describe compositions containing such compounds as 
the active ingredient thereof. Further objects will become apparent from a reading of the following 
description. 

DESCRIPTION OF THE INVENTION 

The 6-piperazinopurines of this invention are novel compounds with significant hypoglycemic activity. 
The compounds have the following structures: 




I 



wherein X and Y have the following meanings: 



X 


Y 


N-(R3)„, 
C-R3 
N 
N 


N-(R3)n 
N-R3 

s 

0 



and Ri and R3 are independently hydrogen, loweralkyi, cycloloweralkyi, loweralkenyl, loweralkoxyloweralkyi, 
loweralkenyl, loweralkynyl, phenylloweralkyi or substituted loweralkyi where the substituent Is from 1 to 3 of 
halogen, loweralkylthio. loweralkylsulfinyl, loweralkylsulfonyl, loweralkylamino or diloweralkylamino, or the 
substituent is one of a 5- or 6-membered heteroaromatic ring system with nitrogen, oxygen or sulfur as the 
heteroatom, in particular where the hetero aromatic ring system is pyridyl, furyl or thienyl, and m and n are 
0 or 1 such that when m is 0, n is 1 and when m is 1 , n is 0; 

R2 and R* are independently hydrogen, loweralkyi, cycloloweralkyi, loweralkoxy, loweralkylthio, loweral- 
kylsulfinyl. loweralkylsulfonyl, loweralkenyl, loweralkenyloxy, loweralkynyl, mono, di, or trihaloloweralkyi, 
phenyl or substituted phenyl where the substituent Is from 1 to 3 of halo or loweralkyi, phenylloweralkyi, 
amino, loweralkylamino or dialkylamino where the alky I group can be linear, branched or joined in a ring of 
5- or 6-members optionally containing oxygen or nitrogen as a heteroatom and the pharmaceutlcally 
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acceptable salts thereof. 

The loweralkyi groups of this invention may contain from 1 to 6 carbon atoms and may be in either a 
linear or branched configuration. Exemplary of such groups are methyl, ethyl, propyl, isopropyl. butyl, sec- 
butyl, pentyl, hexyl, and the like. 
5 The loweralkoxy groups of this invention may contain from 1 to 6 carbon atoms and may be In either a 
straight or branched configuration. Exemplary of such groups are methoxy, ethoxy. propoxy, butoxy, 
isobutoxy, pentoxy, hexoxy. 

The loweralkenyl and loweralkynyl groups of this invention may contain from 2 to 6 carbon atoms and 
may be in either a linear or branched configuration. Exemplary of such groups are ethenyl, vinyl, butenyl, 
70 butynyl, propenyl, propargyl. 

The cycloloweralkyi groups of this Invention may contain from 3 to 6 carbon atoms and are exemplified 
by cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl. 

The halogen atoms of this invention may contain any of the halogen fluorine, chlorine, bromine or 
iodine. 

7S The amino and substituted amino groups are exemplified by amino, methylamino, dimethylamino, 
ethylamino, diethylamino, pyrrolidine, morpholino, propylamine, and the like. 

Preferred compounds of this invention are those wherein Ri Is hydrogen, loweralkyi or loweralkenyl; R2 
is loweralkyi, loweralkoxy. amino, loweralkylamino, diloweralkylamino or pyrrolidine; each R3 Is indepen- 
dently hydrogen, loweralkyi, loweralkoxyloweralkyi or halogenated loweralkyi. 

20 The more preferred compounds of this invention are those wherein Ri Is hydrogen, methyl, ethyl or 2- 
propenyl; R2 is methyl, ethyl, methoxy, ethoxy, amino, methylamino. dimethylamino, pyrrolidine or 
ethylamino; each R3 is independently hydrogen, methyl, ethyl, n-propyl, i-propyl, methoxymethyl. methox- 
yethyl. or fluoroethyl, in particular, a halogenated branched loweralkyi group, in particular a halogenated 
isopropyl, more prefered as a fluorinated isopropyl, and most preferred as 1,3-difluoro isopropyl; and each 

25 R* is Independently hydrogen, methyl, methylamino or dimethylamino. 

Further preferred compounds of this invention are realized in the following structural formula: 



30 




0 

I 

40 

wherein Ri , R2, R3 and R4 are as defined above. Y is S or N-R3 and the conrespondlng X Is N or C-R3. 

Further preferred compounds are realized in the purine compounds when X and Y are independently N 
and N-R3. 

In addition, those compounds where X and Y are independently N and N-R3 and Ri is hydrogen or 
45 methyl; R3 is as defined above and R2 and R* are independently hydrogen, methyl, methoxy, ethoxy or 
dimethylamino are particularly preferred. 

Yet further preferred compounds are those wherein Ri is hydrogen. Ra is methyl, methoxy or ethoxy, 
R3 is as defined above, R4 is hydrogen, X is N and Y is N-R3. 

The most preferred compounds are those wherein X is N, Y is NCH2CH2CH2F, Ri is H, R2 is OCH3 
50 and R4 = H; wherein X is N, Y is NCH(CH2F)2. Ri is H, R2 is OCH3 and R4 is H; wherein X is N, Y is NCH- 
(CH2F)2. Ri is H, R2 Is CH2CH3 and R4 is H; wherein X = NCH(CH2F)2, Ri = H, R2 = OCH2CH3 and R4 
= H. 

With the presence of various amino groups, it will be appreciated that the instant compounds will be 
basic in nature and will be capable of forming acid addition salts with acidic compounds. The pharmaceuti- 
55 cally acceptable acid addition salts of the compounds of this Invention are Included within the ambit of this 
invention. Examples of such pharmaceutically acceptable acid addition salts are those formed from 
inorganic acids such as hydrochloric, hydrobromic, nitric, sulfuric, phosphoric, dialkylphosphoric, or hypo- 
phosphorous; and organic acids such as acetic, benzenesutfonic, benzoic, citric, fumaric, gluconic, lactic. 
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malic, maleic, oxalic, pamoic, pantothenic, salicylic, stearic, succinic, tannic, tartaric, and the like. 

The instant compounds may also be used in combination with other compounds, in particular 
combinations with other acid hypoglyceric agents is useful. In particular, the Instant compounds may be 
used in combination with sulfonylower for beneficial effect. 

The instant compounds are prepared according to the following reaction scheme: 



wherein X, Y, Ri, R2, R3 and R4 are as defined above. 

The foregoing reaction is carried out by reacting an Ri -substituted piperazine with the chloroheterocy- 
cle (II). When Ri Is hydrogen the reactant can be protected piperazine such that only one of the piperazine 
nitrogen atoms are available for reaction. 

The preferred protecting group is the t-butoxycarbonyl (BOC) group. After the protected piperazine has 
been reacted with the chloroheterocyclic substrate, the protecting group is removed. 

The displacement of the chloro by the R^-piperazlne or protected piperazine is carried out in an optional 
solvent at a temperature of from 100 to 150 such that the solvent does not boil at a temperature less 
than the desired reaction temperature. The preferred solvents are N.N'-dimethylformamide, ethanol, isoamyl 
alcohol and the like. It is preferred to carry out the reaction at from about 75* to 125* C and the reaction is 
generally complete in from about 30 minutes to 16 hours. The reaction proceeds well in the absence of a 
solvent. The piperazine reagent is generally used in at least 1 molar excess in order to neutralize the 
hydrogen chloride liberated during the course of the reaction. Preferably 4 equivalents of the piperazine 
compound are employed. Optionally, the use of a tertiary amine such as triethylamine can be used to 
reduce the amount of piperazine compound employed in the reaction. The products are isolated from the 
reaction mixture using standard techniques. 

The reactions used to prepare the instant compounds are generally carried out with the displacement of 
the halogen by the R^ -piperazine as the last step. However, the R^ group can be introduced on the 
unsubstituted piperazine after the piperazine has been placed on the heterocycle and after the removal of 
the protecting group. Similarly, the reactions used to prepare the heterocycle can include the substitution of 
the piperazine group prior to the final synthetic steps such as the heterocyclic ring closure or the 
substitution of the R2, R3 and R* groups (See Scheme 1 A). 



SCHEME I 
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70 




Eorly Introduction of Piperozine 



Occasionally, the presence of more than one reaction site nnay result in the preparation of a nnixture which 
75 will be separated in order to obtain the instant compounds. The various procedures available to those 
skilled in the art for the preparation of the instant compounds are outlined below and In the appended 
examples. 

The Preparation of 6-(1-piperazinyi)-Substituted Purines 

20 

Alkylation with R3-Z (Z = leaving group) of a 6-chloropurine with ensuing replacement of chlorine by a 
protected piperazine followed by deprotectlon 
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SCHEME II 

HO or Hoi HO or Hoi 



0 D 

H or AlkyI Substituents in R2 ond/or 



SCHEME III 



Transformation of 6-chloropurine to 6-[1-(4-protected)plperazinyl]purine followed by alkylation and deprotec- 
tion. 
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Scheme IV 



SCHEME IV 



0 



Hoi 

• Mol 




Electronegative Elements in R2 and/or 



Diabetes is a condition characterized by abnormal insulin secretion and a variety of metabolic and 
vascular manifestations reflected in a tendency toward inappropriately elevated blood glucose levels and 
which if left poorly treated or untreated can result in accelerated, nonspecific atherosclerosis, neuropathy 
and thickened capillary lamina causing renal and retinal impairment. Diabetes is characterized as being 
35 insulin dependent (Type I) and non-insulin dependent (Type II). Type I diabetes is due to damage and 
eventual loss of the /3-ceils of the pancreatic islets of Langerhans with a resulting loss of Insulin production. 
Type II diabetics secrete insulin, however, the insulin is somehow not properly or effectively utilized in the 
metabolism of blood sugars and glucose accumulates in the blood to above normal levels. This condition is 
termed insulin resistance. 

40 With the certainty of serious complications resulting from high glucose levels in poorly controlled or 
uncontrolled diabetics, means to lower blood glucose have been research goals for a considerable period of 
time. With Type I diabetes glucose control can only be achieved with daily insulin injections. With Type II 
diabetes glucose control can be effected from a combination of diet and drugs which lower glucose levels. 
The currently available oral hypoglycemic agents are not completely satisfactory since they may not offer 

45 complete blood glucose control or may provide a variety of undesirable side effects or they may elevate 
insulin concentrations to undesirable and dangerous levels. Thus, the search for improved oral hypo- 
glycemic agents is a continuing one. 

As previously indicated, the compounds of this invention are all readily adapted to their therapeutic use 
as oral hypoglycemic agents, in view of their ability to lower the blood sugar levels of diabetic subjects to a 

50 statistically significant degree. For instance, 6-(1-piperazinyl)-9-methylpurine, a typical and preferred agent 
of the present invention, has been found to consistently lower blood sugar levels and improve glucose 
tolerance in either fasted or fed diabetic (i.e., hyperglycemic) mice to a statistically significant degree when 
given by the oral route of administration at dose levels ranging from 1 mg/kg to 100 mg/kg, respectively, 
without showing any toxic side effects. The other compounds of this invention also produce similar results. 

55 In general, these compounds are ordinarily administered at dosage levels ranging from about 1 mg to about 
100 mg per kg of body weight per day, although variations will necessarily occur depending upon the 
condition and individual response of the subject being treated and the particular type of oral pharmaceutical 
fornnulation chosen. 
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Administration over time to obese, insulin resistant mice, resulted in a significant reduction in body 
weight. 

In connection with the use of the compounds of this invention for the treatment of diabetic subjects, it is 
to be noted that they may be administered either alone or in combination with other oral hypoglycemic 
5 agents in pharmaceutically acceptable carriers and that such administration can be carried out in both 
single and multiple dosages. More particularly, the novel compounds of the invention can be administered 
in awide variety of different dosage forms, i.e. they may be combined with various pharmaceutically 
acceptable inert carriers in the forms of tablets, capsules, lozenges, troches, hard candies, powders, 
aqueous suspension, elixirs, syrups and the like. Such carriers include diluents or fillers, sterile aqueous 

10 media and various non-toxic organic solvents, etc. Moreover, such oral pharmaceutical compositions can be 
suitably sweetened and/or flavored by means of various agents of the type commonly employed for just 
such a purpose. In general, the therapeutically-effectlve compounds of this invention are present in such 
dosage forms at concentration levels ranging from about 0.5% to about 90% by weight of the total 
composition, i.e.. in amounts which are sufficient to provide the desired unit dosage. 

75 For purposes of oral administration, tablets containing various excipients such as sodium citrate, 
calcium carbonate and dicalcium phosphate may be employed along with various disintegrants such as 
starch and preferably potato or tapioca starch, alginic acid and certain complex silicates, together with 
binding agents such as polyvinylpyrrolidone, gelatin and acacia. Additionally, lubricating agents such as 
magnesium stearate, sodium lauryl sulfate and talc are often very useful for tabletting purposes. Solid 

20 compositions of a similar type may also be employed as fillers in soft and hard-filled gelatin capsules: 
preferred materials in this connection would also include the high molecular weight polyethylene glycols.' 
When aqueous suspensions and/or elixirs are desired for oral administration, the essential active ingredient 
therein may becombined with various sweetening or flavoring agents, coloring matter or dyes and. if so 
desired, emulsifying and/or suspending agents as well, together with such diluents as water, ethanol. 

25 propylene glycol, glycerin and various like combinations thereof. 

The activity of the compounds of the present invention, as hypoglycemic agents, is determined by their 
ability to lower blood sugar levels in the fasted or fed hyperglycemic mouse when tested therein for such 
purposes according to the procedures described by Saperstein et al. as submitted to the journal Diabetes 
and summarized as follows: Genetically obese mice (ob/ob) were fasted ovemight. The compou nds were 

30 administered orally via a stomach tube and each mouse serially bled from the orbital sinus at various times 
and the blood samples were analyzed for blood glucose. When the effects of the compounds on blood 
glucose levels of fed mice were to be determined, glucose was administered orally at a rate of 2 g per kg. 
30 minutes after administration of the test compound. Glucose in the blood was determined by the 
potassium ferricyanide potassium fen-ocyanide oxidation reaction auto analyzer. 

35 The latter method measures directly the amount of glucose in the blood at any given time and from 
this, the maximum percent decrease in blood sugar can be readily calculated and reported as hypo- 
glycemic activity per se. In this way, the present compounds are shown to markedly improve glucose 
tolerance of non-anesthetized hyperglycemic mice when administered to them at dose levels as low as 10 
mg/kg orally and lower fasting blood glucose levels when administered at dose levels as low as 30 moyka 

40 orally. ^ ^ 

The instant invention is further described by the following examples. 

Examples 1-3. 5-7, 9-11, 13, 14, 16-20. 22, 24, 25. 27-31, 33. 34. 37. 38. 40, 41. 44, 45, 47, 48 50 51 
53, 55, 57, 59, 61, 62. 64, 66, 68. 70. 74. 75. 77. 79, 80. 82. 83. 85, 86. 88, 89. 91, 92. 94, 95-97. 99 lOo' 
103. 105, 106. 107. 109-112. 114-119. 121. 122. 124. 127, 128-131 relate to the preparation of intermediates 
45 used in the preparation of compounds of the present invention. 

All the remaining Examples describe the preparation of compounds according to the present invention. 

EXAMPLE 1 

50 6-[1-(4-tert-butoxycarbonyl)pipera2inyl]pu rine 

6-Chloropurine (4.6 g. 30 mmol) and 11.2 g (60 mmol) of N-{1-tert-butoxycarbonyl)piperazine (BOC- 
piperazine) were dissolved in dimethylformamlde (DMF) (150 ml) and the solution was stirred ovemight at 
100 under nitrogen (N2). The reaction mixture was then evaporated to dryness in vacuo and the residue 
crystallized from n-propanol affording 5.0 g (55% of 6-[1 -(4-BOC)piperazinyl]purine,"m:pr244-246 • C. 
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Calc'd for C14H20N6O2: 


Found: 


C. 55.26: 
C. 55.23; 


H, 6.58; 
H. 6.48; 


N. 27.63 
N. 27.63 



5 



EXAMPLE 2 

6-[1-(4-BOC)piperazinyl]'9-methylpurine 
Method A 

To 6-[1-(4-BOC)piperazlnyl]purine (1.6 g, 5,58 mmol) dissolved in 60 ml of dimethylsulfoxide (DMSO) 
was added potassiunri carbonate (848 mg, 6.14 mmol) and methyliodide (0.70 ml, 11.2 mmol). The mixture 
was stoppered and stirred at room temperature for 24 hours at which time an additional 0.35 ml (5.6 mmol) 
of methyliodide was added. Stirring was continued for an additional 24 hours and then the reaction mixture 
was quenched in water. The aqueous mixture was extracted with ethyl acetate. The organic layer was dried 
with Na2S04 and evaporated to dryness affording 1.3 g of a mixture of 9- and 7- isomers. These were 
separated on a 100 ml silica gel column using a 90:10 ethylacetate:ethanol mixture as eluent. The first peak 
after concentration afforded 1.0 g (56%) of 6-[1-(4-BOC)piperazinylh9-methylpurine. m.p. 129-131 -C. 





Calc'd for C15H22N6O2: 


25 




C. 56.60; 


H, 6.92; 


N. 26.42 


Found: 


C, 56.10; 


H. 6.78; 


N. 26.11 



Method B 

30 

To 4.5g (26.7 mmol) of 6-chloro-9-methyl purine dissolved in 70 ml of sieve dried, degassed, DMF 
(dimethylformamide) was added 4.966 g of BOC-piperazine (26.7 mmol) and 4.6 ml of 
diisopropylethylamine (26.7 mmol). The solution was stored, under N2. at 100*C for 16 hrs., after which it 
was evaporated to dryness in vacuo. The orange residue was triturated with warm water (100 ml). The 

35 process was repeated and neither water layer showed product (t.l.c). The residue was dissolved in boiling 
methanol charcoaled (10% by weight), and after filtration through celite, evaporated to dryness. The residue 
was dissolved in 95:5 ethyl acetate: ethanol and adsorbed onto 15 ml of silica gel. This was added to the 
top of a 250 ml silica gel column (dry column) and eluted with 250 ml of 95:5 ethyl acetate:ethanol and then 
a 90:10 mixture. 100 ml fractions were collected and the product which is eluted in fractions 7 to 13. The 

40 t.l.c. (9:1 ethyl acetate: ethanol): a single spot shows no BOC piperazine. Recrystallization was effected with 
acetonitrile affording 7g of 6-[1-(4-BOC)piperazinyl]-9-methylpurine, m.p 129-131 'C. 





Calc'd for C15H22N6O2: 


45 




C, 56.60; 


H. 6.92; 


N, 26.42. 




Found: 


C. 55.76; 


H. 6.71; 


N. 25.98. 



EXAMPLE 3 
50 

6-[1-(4'BOC)piperazinyi]-3-methylpurine 

The second peak from the above chromatography in Example 2, Method A, after concentration afforded 
83 mg (5%) of 6-[1-(4-BOC)piperazinyl]-3-methylpurine, m.p. 235-238 •C. 

55 
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EXAMPLE 4 



6-(1 -piperaziny l)-9-m9thylpurine 

6-[1-(4-BOC)pjperazinylh9-methylpurine (2.5 g. 8.09 mmol) was dissolved in 50 ml of trifluoroacetic acid 
(TFA) and the solution aged for 1 hour at room temperature. The TFA was removed in a stream of N2 and 
the residue dissolved in 2N HCI (20 ml) and the acidic solution evaporated to dryness in vacuo. This HCI 
treatment was repeated twice and the final residue crystallized from methanolacetonitrlli iffofding 1.71 g 
(73%) of 6-(1-piperazlnyl)-9-methylpurine dihydrochloride, m.p. 300 'C. 



15 



Calc'dfor CioHigNgCI2: 


Found: 


C, 41 .23: 
C, 41 .33; 


H, 5.50: 
H, 5.50: 


N. 28.87; 
N. 28.70; 


CI, 24.40 
CI. 24.37 



U.V. (H20)X^ax = 274 {e = 21 ,454) 
Xmin = 230; otherXmax = 21 8 (« = 1 9.283) 

EXAMPLE 5 

N-t-Butoxycarfaonyl'N^-benzyloxycarbonylpiperazine 



To 15 g of BOC-plperazine (80.6 mmol) dissolved in acetone (50 ml) was added in alternating portions 
benzylchloroformate (11.5 ml. 80.6 mmol) and IN NaOH (15 ml) keeping the pH at 8-8.5 and the 
temperature 0-5 -C. After 2 hours, starting material was still present (tic) and an additional quantity of 
benzylchloroformate (5 ml) and IN NaOH (5 ml) was added. The reaction mixture was aged at 5-C 
overnight and at room temperature an additional 7 hours. Water was added and the mixture extracted with 
ethyl acetate (3 x 50 ml), dried with NazSO* and concentrated to 21 g of an oil. This oil was dissolved in 10 
ml of ethyl acetate, passed through 40 ml of silica gel and eluted with 200 ml of ethylacetate. Crystallization 
was effected by trituration with petroleum ether and the crystals collected, affording 8.28 g (32%) of N-t- 
butoxycarbonyl-N'-benzyloxycarbonylpiperazine. m.p. 90.5 - 91 .5 'C. 



35 


Calc'd for C17H24N2O4: 






C. 63.75; 


H, 7.50; 


N. 8.75 




Found: 


C, 63.53; 


H. 7.48; 


N, 8.93 



NMR (CDCI3, S from TMS) 6 1.45 (s. 9). 6 3.45 
40 (m, 8), 5 5.12 (s, 2). S 7.3 (m, 5). 



EXAMPLE 6 



N-Benzyloxycarbonylpiperazine (CBZ-piperazine) 

45 

960 mg (3 mmol) of N-butoxycarbonyl-N'-benzyloxycarbonylpiperazine was dissolved in 8 ml of TFA 
and aged for 1 hour. The TFA was evaporated in a stream of N2 and then to the residue was added water 
and NaOH to pHl2. The basic mixture was extracted with 3 x 15 ml of ethyl acetate, backwashed with 
saturated aqueous NaCI. dried with NazSO* and concentrated to 566 mg of an oil whose mass specttum 
50 had a patent peak at nrt/e = 220N MR (CDCI3. 5 from TMS) S 2.8 (m. 4). 6 3.5 (t. 4), 6 5.12 (s 2) 5 7 38 (m 



EXAMPLE 7 



55 9-(1-^-Ribofuranosyl)-6-[1-(4-benzyloxycarbonyl)piperazinyl]p urine 

6-Chloropurine riboside (237 mg. 0.834 mmol) and 410 mg (1.86 mmol) of CBZ-piperazine were 
dissolved m 12 ml of DMF and heated at 100-C for 20 hours. The mixture was then concentrated to 
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dryness In vacuo affording 854 mg of a residue. This was chromatographed on silica gel (60 mi) eluting with 
equal volumes of methylene chloride, 2% ethanol in methylene chloride (v/v) and finally with 40% ethanol in 
methylene chloride (v/v) evaporation of appropriate fractions afforded 320 mg (82%) of 6-[1-(4-CBZ)- 
piperazinyllpurine riboside. 

EXAMPLE 8 

9-( uranosvl )-6-( X-piperazinvl )Dur ine 



9-(1-i9-D-ribofuranosyl)-6-[1-(4-CBZ)piperazinyl]purine (300 mg, 0.64 mmol) dissolved in 10 ml of 
ethanol waFhydrogenated overnight under 40 psi of hydrogen in the presence of 50 mg 10% palladium on 
charcoal. The reaction mixture was filtered through diatomaceous earth and evaporated to 221 mg of crude 
15 product. This was recrystallized three times from ethanol-ether to afford 70 mg of 6-(1 -piperazinyOpurine 
riboside. 





Calc'd for Ci4H2oN6 04-0.5 H2O: 


20 




C, 48.70; 


H. 6.09; 


N, 24.35 




Found: 


C, 49.01; 


H, 5.76; 


N, 24.31 



U.V.Xmax (H2O) 275; € = 1 .81 x 1 0* .X^px 21 5, € = 1 3.5 x 10* . 
FAB mass spectrum m/e = 337 (M + 1 .). 

EXAMPLE 9 



6-Chloro-9-methylpurine 

To 5.0 g (31 mmol) of 5-amino-4-chloro-6-methylaminopyrimidine suspended in 200 ml of triethyl 
orthoformate was added 2.6 ml of concentrated HCI and the resultant mixture was stirred overnight at room 
temperature (r.t). The white precipitate was then collected, washed with ether which was then combined 
with the orthoformate which was concentrated to give pure 6-chloro-9-methylpurine by tic (thin layer 
chromatography) (silica, 90:10 CHCbiCHsOH). The filtered solid was returned to 150 ml ethyl orthoformate, 
treated with 1.0 ml concentrated HCI and stirred at 60*C for 18 hours. The solution was evaporated and the 
solids combined to give 5 g (94%) of 6-chloro-9-methylpurine, m.p. 205-207 ^C. 

EXAMPLE 10 

4-[1"(4-BOC)plperazinyl]-5,6-diaminopyrimidine 

2.0 g (13 mmol) of 6-chloro-4.5-diamino pyrimidine (Lin et al J. Org. Chem . 26. 264-265 (1961)) and 10 
g (54 mmol) of N-BOC-piperazine was stirred, molten, at iZO* C for5 hours. Then an additional 2 g of 
BOC-piperazine were added and heating continued for an additional 2 hours. The t.l.c. (90:10 ethi acetate: 
ethanol) showed only small amounts of the pyrimidine reactant. A large fraction of the unreacted BOC- 
piperazine was removed by sublimation at 1 00-1 30 • C and the residue was chromatographed on 800 ml of 
silica gel eluting with 90:10 ethyl acetate ethanol. There was obtained 1.8 g of 4-[1-(4-B0C) piperazinyl]-5,6- 
diaminopyrimidine. 200 MHz NMR(CDCl3. 6 from TMS): 1.46(s,9), 3.17(m,4). 3.55(m.4), 8.02(s,1). 

EXAMPLE 11 

6-[1-(4-B0C)piperazinylh8-methylpurine 

To 500 mg (1.7 mmol) of 4-[1-(4-BOC)piperazinyl]'5.6-diaminopyrimidine dissolved in 5.2 ml of 2- 
methoxyethanol was added 271 mg (2.3 mmol) of acetamidine acetate and the mixture was refluxed under 
nitrogen for 22 hours. At this time an additional 100 mg of acetamidine acetate was added and reflux was 
continued for an additional 3 hours. The mixture was then partitioned between ethylacetate and water, the 
organic layer dried and concentrated to 630 mg of crude product. This was chromatographed on 65 ml of 
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?*«^frl;^«n"Arr '?Lr'' ^ ""^ ^O^^O ethylacetate-ethanol. The NMR spectrum 

mentt iT- slZlTl^ '^\!^, T""'' P^"'"^* spectrum:(fast atom bombard- 



70 



75 



20 



25 



30 



Calc'd for Ci5H22Nb02»2H20: 


Found: 


C, 55.58; 
C, 56.03; 


H. 7.04; 
H. 6.93; 


N. 25.92. 
N. 25.47. 



uv (methanol): Xmax 273 nm. 
EXAMPLE 12 

8-Methyl-6-(1-piperazinyl)purine 

m JiJ'^ °i ^""'"^ ^'^^^'^ ^"^^ 54 mg (0.17 mmol) of 6-[1-(4-B0C)pipera2inyl]-8- 

mettiylpunne and the soluflon aged for 1 hour. The TFA was then evaporated in a stream oJ^^^ trogen 
J^l ir:'"' ^""^^^^'^ !° hydrochloride by dissolving it in 2 ml of 2N HCI and evapoSting in vSio 
M n^TZZZT"' '"'''u^' Mrochloride was recrystalllzed from methanolacSonitrile iff^ 
34 mg of 8.methyl-e-(1-pipera2inyl)purlne (Isolated as hydrated di hydrochloride: 



Calc'd: fo 


r CioHuN5«2HCI*0.8H20«0.05 NaCI: 


Found: 


C. 38.91; 
C. 39.29; 


H. 5.75; 
H. 5.55; 


N, 27.22; 
N. 26.84; 


CI. 23.57. 
CI. 23.95. 



Mass spectrum m/e = 218. 
EXAMPLE 13 



35 



40 



5-Amino-4-[1 -(4-BOC)pipera2inyl]-6-methylamino pyrimldine 

To a stirred melt of 11 g (59 mmol) of BOC-piperazlne at 130- C was added 2.06 g (13 mmol) of 5- 

at 130 c for 6.5 hours. Then after aging at room temperature overnight, the reaction mixture was heated for 

S^T^r ^"'^"•"a""" *e residue (8 g) was chromatographed on a 600 mll^ica gS 

(do^) column eluting with ethyl acetate. The product (400 mg) elutes with 3.6 to 4.6 L of eJ^en m£ 
spectrum: m/e = 308.300 MHz NMR (CDCI3. S from TMS): 1.45 (s,9). 3.05 (m.7). 3.50 (m.4). Ll4 ?s 1) 

EXAMPLE 14 



*5 6-[1-(4-BOC)pipera2lnyl]-8.9-dimethylpurine 

miolpml? ^!h^^ of 5-amino-4-[l-(4-BOC) pipera2inyl]-6-methylaminopyrimidine dissolved in 2 

2I hour^dT hT '"''1'°' acetate and the mixture refined for 

24 hours and then aged for an additional 16 hours at room temperature. The solution was then Quenched 
r474 mo Of -iJ.ethy'acetate. The organic layer was dried over sodium sulfate and cone" rated 

to 474 mg of a mocture. This was chromatographed onlOS g of silica gel with a chloroform-methano s eo 
gradient [from 100% chloroform to 92% (v/v) chloroform: 8% methanol]' The produ™ ItiS b ' c 
andjcrystalhzed three times from cyclohexane affording 77 mg of 6-t1-(4-BWiperazin;]-8.rdilh^ 

55 



50 
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EXAMPLE 15 

8,9-Dimethyl-6-(1-pipera2inyl)purine 

5 6-[1-(4-BOC)piperazinyl]-8.9-dimethyl purine (75 mg, 0.25 mmol) was dissolved in 2.0 ml of 
trifluoroacetic acid (TFA) and the solution aged at room temperature for 1 hour. The TFA was then 
evaporated in a stream of dry nitrogen and the residue converted to the hydrochloride by three times 
dissolving it In 2 ml of 2N HCI and concentrating to dryness. The crude hydro chloride was recrystallized 
from methanol-acetonitrile affording 59 mg (82%) of 8,9-dimethyl-6-(1-piperazinyl)purlne. 



Calc'd for: Cu Hi e Ne • 2HCI • O.SHz 0: 


Found: 


C. 42.31; 
C, 42.30; 


H, 5.96; 
H. 5.88; 


N. 26.92; 
N. 26.80: 


CI. 22.76. 
CI. 23.03 



mass spectrum (El) m/e 232. 
EXAMPLE 16 

lmldazo[4,5-c]pyridine(3-deazapurine) 

To 5.0 of 3,4-diaminopyridine (Aldrich, 45,82 mmol) suspended in 45 ml of 2-methoxyethanol was 
added 6.4 g of formamidine acetate (Aldrich. 61.5 mmol) and the mixture heated at reflux (it becomes a 
solution) for 16 hrs. The solution was then evaporated in vacuo to a solid residue which was recrystallized 
from 50 ml of acetonitrlle. This afforded 4.06 g of imida2o[4,5-c]pyridine (74.5%) m.p. 1 66-1 68 'C [lit 162- 
163 'C, Y. Mizuno, et al. Chem . Phar. Bull., 12. 866-872 (1964)]. 200 MHz NMR (D2O. 6 from TSP): 7.6 (1H. 
d, J = 6Hz) 8.23 (1 H. d. J = 6 Hz) 8.30 (1 H.s) 8.84 (1 H.s). 

EXAMPLE 17 

1H-lmidazo[4,5-c]pyridine-5-oxlde 

1H lmidazo[4,5-c]pyridine (4.0 g. 33.6 mmol) was dissolved in 60 ml of fresh acetic acid, heated to 
73*C±1 'C and to the solution was added 8.8 ml of 30% H2O2 (78 mmol). After stirring and heating at 73*C 
for 24 hrs, an additional 5 ml of H2O2 was added as well as 1 ml of trifluoroacetic acid. Heating at 73 "C was 
continued for an additional 3 days. After concentrating, an aliquot NMR (D2O) shows a 2:1 product: starting 
material mixture. Concentration of the main reaction mixture was followed by trituration of the residue with 
50 ml of acetonitrile. The filtered insolubles 1.6 g (35%) are pure N-oxide by TLC. (reverse phase, 9:1 
H20:THF) 200 MHz NMR (D2O, 6 from TSP): 7.82 (1H, d. J = 7 Hz) 8.21 (1H, d of d. J = 7Hz, J = 1 Hz) 8.52 
(1H, s) 8.84 (IN. d, J = 1). 

A second crop of 0.8 g is obtained by aging at 4 • C. 

EXAMPLE 18 

4^Chloroimidazo-(4.5-c)pyrldine 

2.84 g (21 mmol) of imidazo(4,5-c)pyridine-5-oxide was dissolved In 200 ml of freshly distilled POCb 
and refluxed for 16 hrs. The insolubles (starting material, approx. 0.8 g) were filtered and the excess POCI3 
was then removed by distillation and the residue was dissolved in 30 ml of H2O and made basic with 
concentrated NH3 to pH 8. The solution was extracted 3 times with 30 ml of isoamyl alcohol. This was 
backwashed with 1 ml of H2O and concentrated to give 1 g of product. This was dissolved in 5-10 ml of 1:1 
ethanohCHCb and applied to a silica gel column (56 g) packed in 7% ethanol: CHCI3 and then eluted with 
15% ethanohCHCb. Chromatographically pure material (0.710 g, 22%) was obtained. Based on recovered 
starting material the yield is 31%. 200 MHz NMR (DMSO. 5 from TMS): 7.68 (1H. d. J = 6Hz) 8.20 (1H. d, 
J = 6Hz)8.50(s. 1H). 
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EXAMPLE 19 



10 



IS 



4[1-(4-BOC)pipera2inylh1H-imidazo(4,5^)pyridine 

in p m?„TnM^^ T^^^ 1 4^hloro-1H-imidazo(4.5K:)pyridine and 1.07 g BOC-piperazine were dissolved 

°? 1 ^'^'^ tf"^ residue covered with 7 ml 

s ici n'l. . ■ f ^'h' ''''' ' f'^"'*''^ '^9'^°' *^^> and thFTi-sulting filtrate applied to a 14 g 
sihca gel column developed with EtOAc. The first UV positive peak was concentrated to 0.72 g of a mixture 

nSA^CHCr^T'^^J^.r. °* '"'^ (packed in CHCb) eluting with 250 ml 20 S 

^ni^fnfnn th' f '^^ ^ tOAc:CHCl3. 250 ml 1:1 EtoAcrCHCIa and then with pure EtOAc. Fractions 

^rnr 't»of concentrated to give 164 mg of pure product (32%). 300 MHz NMR 

i = 5 °^ '^•'^ 6-76 (^H- J = 5 Hz) 7.92 (1H. s) 7.95 (1H d 

EXAMPLE 20 



20 



25 



4-{1-(4-B0C)pipera2inylh1-methyl-1H-imida20[4,5-c] pyridine 

^ In V?«nE 0* 4-pipera2inyl-1H-imidazo (4,5-c)pyridine (0.52 mmol) dissolved in 3.8 ml DMF was added 

US 7 M ^ °' "^'^ ^^''^^ 5 times with 12 ml of H^O. 12 ml of 

saturated aqueous NaCI and then dried over Na.SO,. Concentration afforded 187 mg of crJde produrt 

TZlTpTXl^'''^'^'^^ '"'"^ """" P"*''^ C^.Cb:EtOAc to give 

EXAMPLE 21 



30 



35 



1 -Methyl-4-(1 -piperazinyl)-! H-lmida20(4,5-c)pyridine 

rrJi^ ^"^"^ ^ ""VT ^''^"""^ ^° '^^'^ ""'^"'^^^ ^ "^l °' trifluoroacetic acid (TFA), aged for 1 hr at 
room temperature and then concentrated to an oily residue by evaporation of the TFA in a stream of 
This residue was dissolved in concentrated HCI (2 ml) and the solution evaporated to dryness. The 

Z^^nTLT '''"'"'^ °* acetonitrile for 17 hrs 

affording pure 4-(1-p,perazinyl)-1-methyl-1H-imidazo(4,5-c)pyridine dihydrochloride. 



40 



45 



Calcd, fo 


r CiiHisN5- 


2HCN0.4 H2O: 




Found: 


C, 43.79: 
C. 44.00; 


H. 6,11; 
H. 6.02; 


N. 23.21; 
N. 23.00; 


CI. 23.50 
CI, 23.40. 



EXAMPLE 22 



50 



55 



6-[1-(4-BOC)piperazinyl>8-bromo-9-methylpurine 

Na2HP04 fol^^owed by 15 ml H^O. After stirring 15 min. 0.10 ml Br^ (0.312 g: 1.95 mmol) was added 

S^dl'^Zb-^eTT' "^K^r- """"" ^'^^^^^ -"'^ 5 ml portions of 

2rhS;r/N?<50 fiH H f successively with aqueous NaHSO,. saturated NaCI. dried over 

^ innn evaporated to a yellowish gum. Preparative chromatography on four 20 x 

650/^11 p " ' ? "^^^ ^"^^^^"^ 244 mg Of a solid Jrodu^t (0.61 mmo^ 

65% yield). Recrystall.zation from EtOH gave an analytical sample, mp 151-152-C 
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Calculated for Ci 5 H2 1 Ng OBr: 


Found: 


C. 45.34; 
C, 45.21; 


H, 5.33; 
H. 5.38: 


N, 21.16; 
N. 20.86; 


Br. 20.12. 
Br. 23.46. 



EXAMPLE 23 

8-BromQ-9-methyl-6-(1 -piperazinyQpurine dihydrochloride 

A solution of 100 mg of 6-[1-(4-BOC)piperazinyl]-8-bromo-9-methylpurine (0.25 mmol) In 5 ml absolute 
EtOH was treated with about 1 ml of ethanolic HCI. After 15 minutes, a white precipitate began to form. 
After standing overnight the suspension was filtered, but the product was only partially deblocked. Solids 
and filtrate, after evaporation were combined in about 1 ml trifluoroacetic acid. After 15 minutes, the mixture 
was evaporated to a gum and partitioned between chloroform and aqueous 10% Na2C03. The aqueous 
layer was extracted again with chloroform, the combined extracts dried with MgSO^ and evaporated to a 
gum. The gum was taken up in about 1 ml of absolute EtOH and treated with about 1 ml of ethanolic HCI. 
After standing overnight the suspension was filtered, the solid washed successively with EtOH, EtOH/ether, 
and ether. After drying under a nitrogen stream, 53 mg (0.14 mmol; 56% isolated yield) of a white powder 
was obtained. 



Calculated for CioHi3N6Br*2HCI«H20: 


Found: 


C, 30.94; 
C. 31.09; 


H. 4.42; 
H. 4.26; 


N. 21.66; 
N, 21.54; 


CI. 20.59. 
CI, 20.27. 



EXAMPLE 24 

30 

6-[1-(4-BOC)piperazinyl]-8-bromopurine 

To 5.0 g (16 mmol) of 6-[1-(4-BOC)pipera2inyl]purine suspended In 250 ml of dioxane was added, with 
stirring, a solution of 25 g K2HPO4 in 250 ml water, followed after brief stirring by dropwise addition of 1.7 
35 ml Br2 (5.3g: 33 mmol). After about 1 hr, the mix was extracted five times with 100 ml portions of 
chloroform. The combined extracts were washed successively with aqueous NaHSOs, saturated NaCI. dried 
over anhydrous Na2S04, filtered and evaporated to give 5.52 g (14.4 mmof) of an orange white solid (90% 
crude yield). Recrystallization from EtOH provided an analytical sample: 



Calculated for CuHi9N602Br: 


Found: 


C, 43.87; 
C, 44.13; 


H, 5.00; 
H, 5.12; 


N, 21.93: 
N,21.68: 


Br, 20.85. 
Br. 20.76. 



45 

EXAMPLE 25 

6-[1-(4-BOC)piperazinyl]-8-methylaminopurine 

50 

A glass bomb liner was charged with 0.5 g of 6-[1-(4-BOC)pipera2inyl]-8-bromopurine (1.3 mmol), 25 ml 
MeOH and ca. 10 ml H2NCH3, sealed, and heated with gentle agitation for 24 hours at 150*0. The dark 
mixture that resulted was evaporated to a gum with a N2 -stream and purified by preparative tic on four 20 x 
20 cm X 1000 u silica GF plates, developing with 1:10:90-conc. NH40H:MeOH:CHCl3 to give 204 mg of a 
brownish gum. This was triturated several times with ether to give 100 mg of a residue which was 
crystallized from EtOH to give 51 mg (15% yield) of product. 
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Calculated for C15H23N7O2: 


Found: 


C. 54.04; 
C, 54.17; 


H, 6.95; 
H, 7.21; 


N. 29.41. 
N. 28.61. 



EXAMPLE 26 

8-Bromo-6-(1 -piperazinyl)purine dihydrochioride 

A solution of 250 mg of 6-[1-(4-BOC)piperazinyl]-8-bromopurlne (0.65 mmol) in 8 ml abs. EtOH was 
treated with 1.5 ml ethanolic-HCI and allowed to stand overnight. The resultant suspension was filtered, and 
the cake washed successively with EtOH. EtOH/ether. and finally ether. The cake was dried by sucking dry 
under N2 to give a white powder. A sample dried overnight under high vacuum was submitted for analysis: 





Calculated for C9 Hi 1 Ng Br^ 2HCI: 




C, 30.36; 


H. 3.68; 


N, 23.60; 


Br. 22.44; 


CI, 19.91, 


20 


C. 30.19; 


H. 3.72; 


N. 22.66; 


Br, 20.50; 


CI. 19.41. 



EXAMPLE 27 

25 6-Chloro-2.9-dimethylpurlne 

This was prepared in a manner similar to that described in Example 9 for 6-chloro-9-methylpurlne, 
except that 5-amino-4-chloro-2-methyl-6-methylaminopyrimldlne was used as the starting material and the 
reaction was carried out at 60*C for 6 hrs. The title compound was obtained in 97% yield. 

30 

EXAMPLE 28 

6-[1-(4-BOC)piperazinyl]-2,9-dimethylpurine 

35 e-Chloro-2,9-dim8thylpurine (1.0 g; 5.48 mmol) was dissolved in isopentyl alcohol (90 ml) and 1-BOC- 
piperazine (1.54 g, 8.25 mmol) was added, followed by triethylamine (1.16 ml; 8.25 mmol). This solution 
was heated under reflux (bath temp 146-C) overnight. The reaction mixture was evaporated to dryness in 
vacuo, followed by an additional evaporation from toluene. The residue was dissolved in CH2CI2 and the 
solution was extracted with aqueous 10% Na2C03 solution. The organic layer was dried over MgSO^. 

40 filtered, and evaporated to dryness. This residue was chromatographed on a column of silica gel 60 (200 g) 
developed successively with EtOAc (500 ml), EtOAc:MeOH (49:1; 400 ml), EtOAC:M80H (97:3; 400 ml) and 
then EtOAc:MeOH (95:5) until completion. Fractions containing the required product were pooled and 
evaporated to drynes to give a residue which crystallized on standing to give the title compound in 
quantitative yield. 



Calculated for Ci 6 Hi 4 Ne O2 : 


Found: 


C. 57.81; 
C. 57.93; 


H. 7.28: 
H. 7.30; 


N. 25.28. 
N, 25.12. 



EXAMPLE 29 

6-[1-(4-BOC)plperazlnyll-8-bromo-2,9-dimethylpurine 

To a solution of 1.66g 6-[1-(4-BOC)plpera2inyl]-8-bromo-2,9-dimethylpurine (4.97 mmol) in 90 ml 
dioxane was added a solution of 9 g K2HPO4 in 90 ml water, followed after brief stirring, by dropwise 
addition of 0.5 ml Br2 (1.6 g; 10 mmol). After 5 hours, the mix was extracted five times with 50 ml portions 
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of CHCb and the combined extracts washed with aqueous NaHSOa, saturated NaCI, dried over Na2S04, 
filtered and evaporated to give 3.5 g of a pinkish gum. Chromatography on 50 g silica gel packed in CHCI3. 
was carried out, eluting with CHCb and then EtOAc:CHCl3(1:9). A total of 1.8 g (4.4 mmol; 88% yield) of 
product, after crystallization from EtOH, was obtained. Recrystallization from EtOH gave material with mp 
5 1 67-1 69 -C. 





Calculated for Ci6H23N602Br: 






C, 46.72: 


H, 5.64; 


N, 20.43; 


Br. 19.43. 


70 


Found: 


C. 46.41; 


H. 5.63; 


N. 20.14; 


Br. 19.38. 



EXAMPLE 30 

6-[1-(4^BOC)plperazinyl]-2,9-dlmethyl-8-methylamlnopurine 

A glass bomb liner was charged with 0.5 g 6-[1-(4-BOC)pipera2inyl]-8-bromo-2,9-dimethylpurlne (1.2 
mmol), 25 ml MeOH and 10 ml H2NCH3. sealed, and heated at 130' C for 18 hours with gentle agitation. 
The recovered solution was concentrated to a gum under a stream of N2, and purified on four 20 x 20 cm x 
1000 M. silica GF plates, eluting with 0-5:5:95/conc. NH/tOHrMeOHrCHCIs to give 512 mg (1. 4 mmol; 94% 
crude yield). Recrystallization from EtOH/ether gave 191 mg of product, m.p. 209-211 *. 





Calculated for C17H27N7O2: 


25 




C, 56.49; 


H. 7.53; 


N, 27.13. 




Found: 


C, 56.64; 


H. 7.60; 


N, 27.02. 



30 EXAMPLE 31 

6-[1-(4-BOC)piperazinyl]2,9-dimethyl-8-dimethylaminopurine 

A glass bomb liner was charged with 0.4 g of 6-[1-(4-BOC)piperazinyl]-2,9-dimethyl-8- 
35 methylaminopurine (0.97 mmol). 30 ml MeOH. and ca. 10 ml HN(CH3)2. sealed and heated with gentle 
agitation for 15 hours. The recovered material was concentrated to an oil under a stream of Na and purified 
on four 20 x 20 cm x 1000 u silica GF plates, developed with 1:10:90/conc.NH4OH:MeOH:CHCbt to give 
331 mg (.98 mmol; quantitative) of crude product. Recrystallization from EtOH gave material with mp 157- 
159 -C. 

40 

EXAMPLE 32 

2,9-Dimethyl-8-methylamino-6-(1-piperazinyl)purine dihydrochloride 



45 To 175 mg of 6-[1-(4-BOC)piperazinyll-2,9-dlmethyl-8-methylaminopurine (0.48 mmol) was added ca. 
0.5 ml of cone. HCI. The mixture foamed initially, then settled to a slightly cloudy solution. After 1 hour, the 
reaction mixture was concentrated to 0.3 ml under a stream of N2 diluted to 2 ml with 95% EtOH and 
concentration resumed. When crystallization commenced the solution was stoppered and allowed to stand 
until complete. After filtration, washing successively with EtOH, EtOH/ether, and finally ether, followed by 

50 drying in a N2 stream, 148 mg (0.44 mmol; 92% yield) of product was obtained. 



Calculated for Ci 2 Hi 9 N7 • 2HC1 • 1 .9H2 0: 


Found: 


C. 39.10: 
C, 39.32; 


H. 6.82; 
H. 6.74; 


N, 26.60; 
N. 26.56; 


CI. 19.24. 
CI. 19.03. 
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EXAMPLE 33 



10 



6-[1 -(4'B0C)pipera2inyl]-2,9-dimethyl>8-)1 -pyrrolidinyQpurine 

A glass bomb liner was charged with 296 mg of 6-[1-{4-BOC) piperazinylh8.bromo-2.9-dimethylpurine 
(0.72 mmol), 25 ml MeOH, and 10 ml pyrrolidine, sealed, and heated at 130- for 15 hours with gentle 
agitation. The recovered material was concentrated under a stream of N2 and purified on four 20x20 
cmxIOOO u silica GF plates developed with 2:120:80/conc.NH4OH:MeOH:CHCl3 to give 0.277 g (0 69 mmol* 
95% yield) of crude product. Recrystallization from EtOH gave material with mp. 197-199 •C. 

EXAMPLE 34 



15 



20 



6-[1-(4-BOC)pipera2inyl]-2,9-dimethyl-8-methoxypurlne 

A solution of 300 mg 6-[1-(4-BOC)piperazinyl].8-bromo-2,9-dimethylpurine (0.73 mmol) in 4 ml MeOH 
was treated with 1 ml of 4M NaOMe in MeOH and then refluxed for 2 hours. After concentration to a gum 
under a stream of N2. the residue was partitioned between aqueous 10% NaHCOa and CHCIa and the 
aqueous phase was further extracted four more times with CHCI3. The combined organic extracts were 
dned with NaaSO* and evaporated to a cloudy oil which was purified on four 20x20 cm xlOOO u silica GF 
plates, developed with 1:1 EtOAcrCHCb to give 200 mg (0.55 mmol; 75% of crude product). Recrystal- 
lization from ether gave 127 mg of pure product, mp. 128-129*0. 

EXAMPLE 35 



25 2,9-Dimethyl-8-dimethylamino-6-(1-piperazinyl)purine dihydrochloride 

The procedure used In Example 32 was employed using the corresponding 8-dimethylamino analog 
(prepared as in Example 31). In this case, the crude product was recrystallized successfully only after 
excess water was removed by distilling off several portions of absolute EtOH. The final mixture was 
30 concentrated and upon standing the product crystallized. 





Calculated for C13H21 


N7.2HOI.I.2H2O: 








0.42.21; 


H, 6.92; 


N, 26.51; 


CI. 19.17. 


35 


Found: 


0.42.18; 


H. 6.92; 


N. 26.39; 


CI. 18.99. 



EXAMPLE 36 



40 



2,9-Dimethyl-6-(1 -piperazinyl)-8-(1 -pyrrolidinyQpurine dihydrochloride 

The process described above in Example 32 was repeated using the 8-(1.pyrrolidinyl) analog (prepared 
as descnbed in Example 33). As in Example 35. the EtOH azeotropic removal of water was used to 
encourage crystallization. 



50 



Calculated for CisH23N7»2HCN0.2 H2O: 



Found: 



0. 47.66; 


H. 6.77; 


N, 25.95; 


CI. 18.76. 


0. 47.80; 


H. 6.67; 


N, 25.93; 


CI. 18.65. 



EXAMPLE 37 



55 6-[1-(4-BOC)piperazinyl]-8-methoxy-9-methylpurine 

A solution of 0.5 g of 6-[1-(4-BOC)piperazinyl]-8-bromo-9-methylpurine (1.26 mmol) in 5.0 ml MeOH 
was treated with 1.0 ml of 4M NaOMe in MeOH. stirred, and heated under reflux for 1.5 hours. After 
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concentration to a gunn under a N2 stream, the residue was partitioned between 10% NaHCOs and CHCI3, 
the aqueous phase was extracted three more times with CHCI3. the combined CHCI3 extracts washed with 
saturated NaCI and dried over Na2S04. After filtration and concentration, the residue, 483 mg. was taken up 
In ether, concentrated to an oil and the process repeated. Rnally. the residue was taken up In ether and 
5 concentrated by boiling to about 0.8 ml. Upon standing, the product crystallized and, after isolation, 
weighed 256 mg. (0.74 mmol; 58% yield). 

EXAMPLE 38 

70 6-[1 -(4-BOC)plperazinyl]-8-dlmethylamino-9-methylpurine 

A glass bomb liner was charged with 0.4 g of 6-[1-(4-BOC)pipera2inyl]-8-bromo-9-methylpurine (1.0 
mmol), 30 ml MeOH. and ca. 10 ml HN(CH3)2, sealed, and heated at 130*C with gentle agitation for 15 
hours. The recovered material was concentrated to an oil under a N2 stream and purified on four 
75 20x20cmx1000 u silica GF plates developed with 1:10:90/NH4OH:MeOH:CHCl3 to give 320 mg of a 
yellowish oil (1.02 mmol; quantitative). It could be crystallized from a highly concentrated solution in MeOH. 

EXAMPLE 39 

20 8-Methoxy-9-methyl-6-(1 -plpera2lnyl)purlne 

To 125 mg of 6-[1-{4-BOC)piperazinyl]-8-methoxy-9-methylpurine (0.36 mmol) was added ca. 0.5 ml of 
trifluoroacetic acid. After the initial foaming subsided the solution was allowed to stand 15 minutes, then was 
evaporated under an N2 stream to a thick gum. After repeated dissolution in about 1 ml of MeOH and re- 
25 evaporation, the crude product was dried under high vacuum for 15 min. The crude deblocked purine was 
taken up in ca. 0.5 ml of deionized water and carefully applied to a column of Dowex 1x2(0H) resin (5 ml). 
Collection of the eluant was begun and 20 ml of deionized water was run through. The eluate was 
lyophytized to give 105 mg (quantitative recovery) of a yellowish gum of the title compound as the free 
base. 

30 

. EXAMPLE 40 

6-[1 -(4-BOC)piperazlnyl]-9-methyl-8-(1 -pyrrolldlnyQpurine 

35 A glass bomb liner was charged with 0.4 g 6-[1-(4-BOC)piperazinyl]-8-bromo-9-methylpurine (1.01 
mmol), 30 ml of MeOH, and 10 ml of pyrrolidine, sealed, and heated at 130*0 with gentle agitation for 15 
hours. The recovered material, after concentration to an oil under a N2 stream, was purified on four 
20x20cmx1000 u silica GF plates developed with 3.30:70/NHi^OH:MeOH:CHCl3 to give 327 mg (0.84 mmol; 
83% crude yield) of the title compound. Recrystallizatlon from EtOH gave 146 mg pure product. 

40 

EXAMPLE 41 

6-[1-(4-BOC)piperazinyl]9-methyl-8-methylthlopurine 

45 A mixture of 0.4 g 6-[1-(4-BOC)piperazinyl]-8-bromo-9-methylpurlne (1.01 mmol). 500 mg thiourea (6.6 
mmol), and 5.0 ml MeOH was refluxed for 30 hours. The resultant suspension was cooled to ambient 
temperature and 1.4 ml of 4M NaOMe In MeOH (5.6 mmol) was added with stirring; a clear solution 
resulted. To this was added 0.4 ml of CH3I (0.91 g; 6.4 mmol) and stirring was continued overnight under a 
N2 atmosphere. The clear solution obtained was evaporated to a paste under a stream of N2, and the 

50 residue was taken up in a mixture of NaHCOs/HaO/CHCb. The aq. phase was further extracted with CHCI3, 
the extracts combined, dried with NaaSO^, filtered and evaporated to give a thick yellowish oil. This was 
separated on silica gel, developed In acetone: CHaCb (1:4) to give the title compound. 



55 
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EXAMPLE 42 



10 



9-Methyl-6-(1-pipera2inyl)-8-(1-pyiToliclinyl)purine dihydrochloride 

To 130 mg of 6-t1-(4-BOC)pipera2inyl>9-methyl-8-(1-pyrrolidinyl)purine (0.33 mmol) was added ca 05 
ml concentrated HCI. After 15 minutes, the solution was evaporated to a solid under a stream of The 
residue was taken up in absolute EtOH with heating and the EtOH boiled off to azeotropically dry the 
product. The process was repeated a second time. The third time, the solution was concentrated and then 
diluted to 1.0 ml with absolute EtOH. After standing overnight, the crystals were isolated by filtration 
washed with EtOH. EtOH/ether. and ether, then dried under to give 78 mg (0.29 mmol; 88% yield) of the 
ttle compound as a white powder. 





Calculated for C14H21 


N7- 2.1 HCI -0.5 H2O 




75 




C. 45.08; 


H, 6.52; 


N. 26.29; 


CI. 19.96. 




Found: 


C. 44.95; 


H. 6.12; 


N, 26.23; 


CI, 19.91. 



20 



EXAMPLE 43 



25 



8-Dlmethylamlno-9-methyl-6-(1 -piperazinyQpurine dihydrochloride 

By substituting the appropriate 8-dlmethylamino analog (see Example 38) in the reaction described 
above, (Example 42) the corresponding (title) product was obtained. 



Calculated for C12H19N7 •2.15HCI-0.6H2.O 







C. 41.12; 


H, 6.43; 


N, 27.98; 


30 


Found: 


C, 41.23; 


H, 6.16; 


N, 27.86; 



CI. 21.75. 
CI, 21.90. 



EXAMPLE 44 



35 



40 



45 



5-Amino-4-[1-(4-BOC)pipera2inyl>2-methyl-6-methylaminopyrlmldine 

5-Amino-4-chloro-2-methyl-6-methylaminopyrimidine (1.50 g; 8.7 mmol) and BOC-piperazine (7 50 a- 
40.3 nimol) were mixed and heated at 130-C In a melt After 24 hrs. an additional 1.0 g of BOC-piperazine 
was added, and after 48 hrs. a further 2.0 g were added. The reaction was worked up after 55 hrs total 
reaction time. The reaction mixture was dissolved in a minimum amount of CH2CI2 and absorbed onto a 
small amount of silica gel 60 by evaporation to dryness. This was placed atop a silica gel column (250 g) 
which was developed with EtOAc. Fractions containing the required product were pooled and evaporated to 
dryness to give 17 g of material contaminated with both starting materials. Further chromatography on 
another column of silica gel 60 (170 g). followed by preparative thick layer plates gave the title compound 
as a thick syrup (500 mg; 1 8% yield) contaminated with a trace amount of BOC-piperazine. 

EXAMPLE 45 



50 



SS 



6-[1-(4-BOC)piperazinyl]-2,8,9-trimethylpurine 

To the foregoing material prepared in Example 44. (490 mg; 1.6 mmol) in 2-methoxyethanol (2.5 ml) 
was added acetamidine acetate (378 mg; 3.2 mmol) and the mixture was heated under reflux for 20 hr 
Upon cooling. 10% aq. Na2C03 was added and the mixture was extracted with EtOAc. The pooled organic 
layers were dried (Na^SOO, filtered, and evaporated to dryness. This residue was chromatographed on a 
column of silica gel 60 (100 g) developed in EtOAc and then a step gradient of MeOH in EtOAc (upto 10% 
MeOH to give 340 mg of the title compound (61%) which was slightly contaminated by NMR evaluation 
crystallization from cyclohexane gave material suitable for deblocking. 
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EXAMPLE 46 

6-(1-Pipera2inyl)-2,8.9-trimethylpurin9 dihydrochloride 

5 The foregoing material prepared in Example 45, (97 mg; 0.28 mmol) was dissolved in absolute EtOH (3 
ml) and ethanollc HCI (2 ml) was added. This solution was allowed to stand at room temperature for 1 hour 
and then was blown down to dryness under a stream of nitrogen. Trituration under Et20 containing a little 
EtOH gave 79 mg of crude material which contained some Impurities. This was recrystallized from abs. 
EtOH to give 22 mg of impure material, but the mother liquors, after concentration to dryness gave 49 mg 

10 of analytically pure product. Mass spectrum showed molecular ion m/e = 246. 





Calculated for C,2Hi8N6-2HCI*1.2 H2O: 






0. 42.28; 


H, 6.62; 


N. 24.42. 


75 


Found: 


C. 42.11; 


H. 6.46; 


N, 24.66. 



EXAMPLE 47 

4-[1-(4'BOC)plperazinyl]-5.6-diamino-2-methylpyrimidlne 

This was prepared in a manner similar to that described in Example 10 for 4-[1-(4-BOC)pipera2inyl]-5,6- 
diaminopyrimidine except that 6-chloro-4,5-diamino-2-methylpyrimidine was used as the starting material. 
The title compound was obtained in a yield of 74% after silica gel chromatography. 

EXAMPLE 48 

6-[1«(4-BOC)piperazinyl]'2,8-dimethylpurine 

The foregoing material prepared in Example 47, (450 mg; 146 mmol) was dissolved in 2-methox- 
yethanol (5ml) and acetamidine acetate (354 mg; 3 mmol) was added. This solution was heated at reflux for 
24 hrs, when tic indicated completion of the reaction. The mixture was cooled to room temperature and 
10% aqu. Na2C03 was added, followed by EtOAc. The required product was insoluble and was filtered off 
and washed with H2O and then EtOAc, to give 258 mg of the title compound (0.78 mmol, 53% yield). 



40 



Calculated for CigH24N5O2«0.6H2O: 


Found: 


C. 55.98; 
C, 55.61; 


H. 7.40; 
H. 7.09; 


N, 24.49. 
N. 24.16. 



EXAMPLE 49 

45 2,8-Dimethyl-6-1 (1 -piperazinyl)purine hydrochloride 

The foregoing material (113 mg. 0.34 mmol) was dissolved in hot EtOH (8 ml) and ethanolic HCI (4 ml) 
was added. After 1 hour at room temperature, the solution was blown down to dryness under a stream of 
nitrogen and the residue was triturated under EtOH:Et20 (1:1, 4 ml). The solid so obtained was washed with 
50 Et20 and dried to give 107 mg of the title compound. This was recrystallized from EtOH to give 66 mg of 
product (0.21 mmol. 62%) 



55 



Calculated for Cn Hi s Ng • 2HCI • 0.4 H2 0: 


Found: 


C. 42.28; 
C. 42.48; 


H. 6.06; 
H. 5.45; 


N. 26.90. 
N. 26.48. 
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EXAMPLE 50 

6'[1-(4-BOC)pip8ra2inyl>2-chloropurine 

A solution of 2.e-dichloropurine (10.02 g. 53.0 mmol). BOC-piperazine (11.85 g; 63.6 mmol) and 
triethylamine (11.08 ml; 79.5 mnnol) in absolute EtOH (200 ml) was allowed to stir at room temperature for 
40 min. (white precipitate formed) and then was heated at 70-80 •C (bath-temp) under a reflux condenser, 
under nitrogen for 3 hours. The mixture was cooled and the precipitate which formed was collected by 
filtration. Yield 16.27 g (48.02 mmol, 90.6%). 



Calculated for Ci 4 Hi 9 Ne CIO2 : 


Found: 


C, 49.63; 
C, 49.60; 


H. 5.65; 
H, 5.69; 


N, 24.81. 
N, 24.49. 



EXAMPLE 51 

6-[1-(4-BOC)piperazinyl]-2-chloro-9-methylpurine 

6-[1-(4-BOC)pipera2inyl]-2-chloropurine (5.76 g, 17.0 mmol) was dissolved in sieve-dried DMF (100 ml) 
and anhydrous K2CO3 (2.58 g, 18.7 mmol) and methyl iodide (2.12 ml, 340 mmol) were added. This 
mixture was stirred overnight at room temperature, under a Drierite guard tube. The mixture was evaporated 
to dryness in vacuo and the residue was partitioned between Et2 0 and H2O. Some solid remained 
undissolved and this was filtered off and partitioned between CH2CI2 and H2O. The total organic layers 
were pooled and evaporated to dryness to give a white solid residue which was triturated under EtaO and 
filtered. The solid was air-dried to give 4.14 g of the title compound (69% yield). 



30 


Calculated for Ci 5 H2 1 Ns CIO2 • 3H2 0: 






C. 50.29; 


H, 6.08; 


N, 23.46. 




Found: 


C. 50.58; 


H, 5.90: 


N, 23.25. 



35 

EXAMPLE 52 



2-Chloro-9-methyl-6-(1 -piperazinyQpurine hydrochloride 

40 The foregoing material prepared in Example 51, (247 mg. 0.70 mmol) was dissolved in absolute EtOH 
(8 ml) and to this solution was added EtOH saturated with HCI (3 ml). A solid precipitated immediately and 
was removed by centrifugation after concentration of the mixture to 4 ml under a stream of nitrogen. Thin 
layer chromatography of this solid indicated incomplete deblocking and it was treated again with ethanolic 
HCI for 3 hours. The solid was recovered by filtration, washed with EtOH, and dried to give 124 mg (0.43 

45 mmol; 61% yield) of the title compound. 





Calculated for Ci 0 H3 Ng CI • HCI • O.4H2 0: 






C, 40.53; 


H. 5.03 


N, 28.36; 


CI, 23.92. 


50 


Found: 


C, 41.18; 


H, 4.88; 


N,27.81; 


CI, 23.78. 



EXAMPLE 53 

6-[1-(4-BOC)pipera2inyl]-9-methyl-2-morpholinopurine 

6-[1-(4-BOC)pipera2inyl]-2-chloro-9-methylpurine (352.8 mg, 1.0 mmol) was dissolved in distilled mor- 
pholine (5 ml) and heated (bath-temp. 150*C) under N2 for 27 hours. The reaction mixture was cooled to 
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room temperature and then evaporated to dryness in vacuo (several times from toluene to remove the last 
traces of morpholine). The residue was dissolved in a minimum amount of CH2C12 and absorbed onto silica 
gel 60. This was placed on top of a silica gel 60 column (40 g) packed in hexanes. The column was 
developed successively with EtOAc: hexanes (2:3). EtOAc:hexanes (1:1), and finally with EtOAc:hexanes 
5 (3:2). Fractions containing the required product were pooled and evaporated to dryness to give 368 mg 
(91% yield) of the title compound. 





Calculated for Ci9H29N7O3»0.35H2O: 


10 




C. 55.64; 


H. 7,29: 


N, 23.91. 




Found: 


C, 55.92; 


H. 6.84; 


N. 23.52. 



EXAMPLE 54 

9-Methyl'2-morpholino-6-(1 -piperazinyppurine dihydrochloride 

The foregoing material prepared in Example 63, (310 mg; 0.77 mmol) was dissolved in absolute EtOH 
(7 ml) and EtOAc (2 ml), with warning. To this solution was added EtOH saturated with HCI (4 ml) and the 
mixture was left at room temperature for 1 hour. The mixture was concentrated to 5 ml under a stream of 
nitrogen and Et20 (5 ml) was added. The solid so formed was isolated by centrlfugation and washed 3 
times with Et20 to give the title compound In good yield. 



25 


Calculated for CuH2i N70-2HCI: 






C, 44.68; 


H, 6.16; 


N, 26.06. 




Found: 


C. 44.75; 


H, 6.39; 


N, 25.75. 



EXAMPLE 55 

6-[1-(4-BOC)piperazinyl]*9-methyl-2-pyrrolidinylpurine 

35 6-l1-(4-BOC)piperazinyl]-2-chloro-9-methylpurlne (0.396 g; 1.12 mmol) was dissolved in EtOH (15 ml) 
and pyrrolidine (10 ml) was added. This solution was heated under reflux (bath temp 120-130*0) for 6 
hours and allowed to cool to room temperature. The mixture was evaporated to dryness and the residue 
was separated between CH2Ct2 (70 ml) and 10% aq. Na2C03 (70 ml). The aq. layer was washed two more 
times with CH2CI2 (2x70ml) and the pooled organic layers were dried (MgSO*), filtered, and evaporated to 

40 dryness in vacuo to give 0.450 g (quantitative yield) of the title compound as a white powder. 





Calculated for Ci9H29N7O2.0.3H2O: 






C, 58.08. 


H, 7.65, 


N. 24.96. 


45 


Found: 


C, 58.35; 


H, 7.56; 


N, 24.69. 



EXAMPLE 56 

9-Methyl-6-(1 pipera2inyl)-2-pyrrolidihylpurine dihydrochloride 

The foregoing material prepared in Example 55. (0.410 g; 1.06 mmol) was dissolved In EtOAc (30 ml) 
and ethanolic HCI (15 ml) was added. After standing at room temperature for 11/2 hour, the solution was 
blown down under a stream of nitrogen to a syrup. This was triturated under EtOH-Et2 0 (8 ml) to give a 
white powder which was washed with Et20 and dried in vacuo to give 315.3 mg (0.87 mmol; 83%) of the 
title compound. 
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Calculated for CuH2iN7*2HCI*0.25H2O 


Found: 


C. 46.10; 
C. 46.11; 


H, 6.49; 
H, 6.32; 


N, 26.88. 
N. 26.55. 



EXAMPLE 57 

6-[1-(4-BOC)piperazinyl]-9-methyl-2-methylaminopurine 

A suspension of 6-[1-(4-BOC)piperazlnyl]-2-chloro-9-methylpurine (0.250 g; 0.71 mmol) In EtOH (6 ml) 
was cooled to 0- and added to anhydrous methylamine (3 nnl) condensed in a pressure table. The tube 
was sealed arid scaled at 110* C for 5 1/2 hours. After cooling to room temperature. CH2CI2 and 10% aq. 
Na2C03 were added and the layers were separated. The aqueous layer was washed two more times with 
CH2CI2 and the pooled organic layers were dried (MgSOO. filtered and evaporated to dryness. The residue 
was recrystallized from CH2CI2 {5ml)-hexanes (20 ml) to give 150 mg (0.45 mmol, 63%) of the title 
compound in two crops. 



20 


Calculated for C16H25N7O2: 






C, 55.31; 


H, 7.25; 


N, 28.22. 




Found: 


C, 55.46; 


H, 7.22; 


N. 28.31. 



25 

EXAMPLE 58 



9-Methyl-2-methy lamino-6-(1 -piperazinyQpurine dihydrochloride 

This was prepared from the foregoing compound prepared in Example 57 by deblocking with ethanolic 
HCI in the usual fashion. 





Calculated for Cn Hi 7 


N7.HCI: 




35 




C, 41.26; 


H. 5.98; 


N, 30.62. 




Found: 


0. 41.07; 


H, 6.05; 


N, 30.29. 



_ EXAMPLE 59 

40 

6-[1-(4-BOC)pipera2inylh2-dimethylamino-9-methylpurine Method A 

6-[1-(4-BOC)plperazinylI-2-chloro-9-methylpurine (0.49 g; 1.41 mmol) was dissolved in EtOH (15 ml), 
chilled, and added to 10 ml of anhydrous dimethylamine (condensed at -78 •C) in a Rscher-Porter tube' 
The tube was sealed and heated at 120-130- for 5 hours. After cooling to room temperature, the reaction 
mixture was evaporated to dryness to give a white residue of 0.58 g. This was separated between CH2CI2 - 
(70 ml) and 10% aq. Na2C03 (70 ml) and the aqueous layer was washed two more times with CH2CI2 (2x70 
ml). The pooled organic layers were dried (MgSO*), filtered, and evaporated to dryness to give 0 50 g (1 38 
mmol, 98%) of the title compound. 





Calculated for: Ci 7 H2 7 N7 O2 : 






C, 56.49; 


H. 7.53; 


N. 27.13. 


55 


Found: 


C. 56.65; 


H, 7.58; 


N. 26.95. 
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Method B 

6-[1-(4-BOC)pipera2lnyl]-2-chloro-9-methylpurine (0.352 g; 1.0 mmol) was dissolved in n-butanol (30 ml) 
and 40% aq. dimethy tannine (10 nnl) was added. This mixture was heated in a sealed tube at 150* C for 24 
5 hours, at which point tic indicated no starting material remaining, but two products were apparent. The 
reaction mixture was blown down under a stream of nitrogen and then was evaporated to dryness. This 
residue was absorbed onto silica gel 60 from a methanolic solution, and then was fractionated on a silica 
gel 60 column (30 g). The column was developed first with EtOAc:hexanes (1:1) to give 110 mg (30% yield) 
of the title compound Identical by tic and NMR with that prepared by Method A (above). 



Calculated for: C17H27N7O2: 


Found: 


C. 56.49; 
C, 56.83; 


H. 7.53; 
H, 7.65; 


N. 27.13 
N, 26.99 



Further development of the column with CH2CI2: MeOH 9:1 gave 180 mg (69% yield) of 2-dimethylamino-9- 
methyl-6-(1-piperazlnyl)purine as the free base. 

EXAMPLE 60 

20 

2-Dimethylamino-9'methyl-6-(1 -piperazinyQpurine dihydrochloride 
Method A 

The free base of the title compound obtained by Method B in the foregoing example (Example 59) (165 
mg; 0.63 mmol) was dissolved in EtOH (4 ml) and ethanolic HCI (2 ml) was added. The solution was blown 
down under a stream of nitrogen and the residue was triturated under EtOH (2 ml). A solid formed which 
was washed with EtOH (0.5 ml) and then Et20 before being dried in vacuo overnight at 40 " G to give 96 mg 
(0.27 mmol) of the title compound. 



Calculated for Ci 2 Hi 9 N7 • 2HCI • 1 .3H2 0: 


Found: 


C, 40.30; 
C, 40.34; 


H, 6.64; 
H. 6.30; 


N. 27.42. 
N. 27.06. 



Method B 

6-[1-(4-BOC)piperazinyl]-2-dimethylamino-9-methylpurine (50 mg; 0.14 mmol) was dissolved in EtOH (4 
ml) and ethanolic HCI (2 ml) was added. After 1 hour at room temperature, the solution was blown down to 
about 1 ml under a stream of nitrogen. Product precipitated and an additional 2 ml of Et2 0 was added. The 
solid was washed by centrifugation with Et20 (2x2 ml) and dried at 40* in vacuo to give 42 mg (0.13 mmol, 
93%) of the title compound identical in all respects to that prepared by Method A (above). 

EXAMPLE 61 

6-[1"(4-BOC)pipera2inyl]'8'bromo-2-dimethylamino-9-methylpurine 

50 6-[1-(4-BOC)piperazinyl]-2-dimethylamino-9-methylpurlne (0.48 g; 133 namoj) was dissolved In dioxane 
(25 ml), with warming, and a solution of K2HPO4 2.39 g) In H2O (25 ml) was added. To this well-stirred 
solution was added bromine (0.2 ml), dropwise over a period of 1-2 min. After 45 min. at room temperature, 
the reaction was blown under a stream of nitrogen and evaporated to dryness. The residue so obtained was 
separated between CH2CI2 (60 ml) and 10% aq. Na2C03 (60 ml), and the aqueous layer was washed two 

55 more times with 60 ml of CH2CI2. The pooled organic layers were dried (MgSO^), filtered, and evaporated 
to dryness to give 0.44 g. This residue was purified by chromatography on silica gel 60 using CH2CI2 and a 
step gradient of EtOH in CH2CI2 as developing solvents, and then rechromatography using EtOAc-hexanes, 
gave 198.2 mg of the title compound in 34% yield. 
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Calculated for CwHaeNyOsBr: 


Found: 


C, 46.37; 
C, 46.57; 


H, 5.95; 
H, 5.98; 


N. 22.27. 
N. 22.08. 



EXAMPLE 62 

6-[1-(4-BOC)plpera2lnyl]-2,8-bis(dimethylamlno)-9-methylpurine 

The foregoing material prepared in Example 61, (198.2 mg; 0.45 mmol) was dissolved in n-butanol (10 
ml), with warming, and added to anhydrous dimethylamlne (10 ml) (condensed at -78 'C) In a pressure 
bottle. This solution was sealed and heated at 1 20-1 30 'C for 4 hours. TLC indicated the reaction to be 
Incomplete, and an additional 10 ml of condensed dimethylamlne was added and the reaction continued 
overnight. The mixture was then cooled to room temperature, blown down to small volume under a stream 
of nitrogen, and evaporated to dryness. This residue was separated between CH2CI2 (60 ml) and 10% aq. 
NasCOa (60 ml) and the aqueous layer was washed two more times (2x 60 ml) with CH2CI2. The pooled 
organic layers were dried (MgSO*), filtered, and evaporated to dryness. This residue was chromatographed 
on a column (2x36 cm) of silica gel 60 developed successively with a step gradient of EtOAc in hexanes 
(10% increments starting with EtOAc:hexanes 1:9). Fractions containing the required product were pooled 
and evaporated to dryness to give a quantitative yield of the title compound as a clear glass which solidified 
on standing overnight. 



Calculated for C19H32N8O2.O.25H2O: 


Found: 


C, 55.79; 
C, 55.91; 


H. 8.01; 
H. 7.65; 


N. 27.40. 
N, 27.31. 



EXAMPLE 63 

2.8-Bis(dimethylamino)-9-methylpurine dihydrochloride 

The foregoing material (180 mg; 0.44 mmol) was dissolved in EtOH (5 ml) and ethanolic HOI (5 ml) was 
added. After standing at room temperature for 15 minutes, the solution was slowly blown down to a syrup 
under a stream of nitrogen. This residue was triturated under EtOH-EtaO (8 ml) and the solid so formed was 
Isolated and washed with Et20 to give 121.3 mg (0.32 mmol; 73%) of the title compound. An analytical 
sample was obtained by reconversion to the free base (extraction into CH2CI2 from 10% aq. Na2C03). 
followed by re-conversion to the dihydrochloride salt by treatment with ethanolic HCI. 



Calculated for CUH24N8 2HCI*0.4H2O: 


Found: 


C, 43.73; 
C. 43.95; 


H, 7.03; 
H. 6.95; 


N. 29.14. 
N, 28.83. 



EXAMPLE 64 

6-[1-(4-BOC)piperazinyl]-2-methoxy-9-methylpurine 

Sodium spheres (110 mg, 4.8 mmol) were dissolved in anhydrous methanol (10 ml) and 6-[1-(4-BOC)- 
piperazinyl]-2-chloro-9-methylpurine (430 mg, 1.2 mmol) was added. This mixture was heated under reflux 
under nitrogen for 4 days and then allowed to cool to room temperature. The reaction was neutralized with 
glacial acetic acid and evaporated to dryness In vacuo to give a white residue. This was adsorbed onto 
silica gel 60 and placed on top of a silica gel 60 column (90 ml), packed in hexanes. The column was 
developed successively with EtOAc:hexanes (1:4), EtOAc:hexanes (3:7). EtOAc:hexanes (1:1) and finally. 
EtOAc:hexanes (3:2). Fractions containing the required product were pooled and evaporated to dryness to 
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give a residue which was triturated under hexanes to give a 64% yield of the title compound as a white 
solid. 



Calculated for Ci 5 H24 Ns O3 : 


Found: 


C, 55.16; 
C, 55.34; 


H, 6.94; 
H. 6.84; 


N, 27.12. 
N. 24.06. 



EXAMPLE 65 

2-Methoxy-9-methyi-6-(1 -piperazinyQpurine dihydrochloride 

The foregoing compound prepared in Example 64, (2.1 mg, 0.6 mmol) was dissolved in absolute EtOH 
(5 ml) with warming. To this solution was added EtOH saturated with HCI (2 ml) and after 1 hour the 
solution was concentrated to 4 ml under a stream of nitrogen. The white precipitate so formed was collected 
by centrifugation and washed with Et20 (4x2 ml). Re-working of the supernatants gave 51 mg (0.16 mmol; 
26%) in total, of the title compound. m.p.>280 •C. 



Calculated for Ci 1 Hi 6 Ng 0* 2HCI* 1 .25H2O: 


Found: 


C. 38.44; 
C, 38.44; 


H,6.01; 
H. 5.88; 


N, 24.45. 
N, 26.16. 



EXAMPLE 66 



6-[1-(4"BOC)pipera2inyl]-9-methyl-2-(2-propoxy)purine 

Sodium spheres (92 mg, 4 mmol) were dissolved in 2-propanol (9 ml) and 6-[1-(4-B0C)piperaziny!l-2- 
chloro-9-methylpurine (352.8 mg; 1 mmol) was added. This mixture was heated under reflux under nitrogen 
for 3 days and then was evaporated to dryness in vacuo . The residue was partitioned between CH2CI2 and 
H2O and the organic layer was dried (MgSO^), filtered, and evaporated to dryness. This residue was 
adsorbed onto silica gel 60 and placed on top of a silica gel 60 column (50 g), packed in hexanes. The 
column was developed successively with EtOAc:hexanes (1:3). EtOAc:hexanes (1:1), and finally with 
EtOAc:hexanes (3:2). Fractions containing the required product were pooled and evaporated to dryness to 
give 214 mg of the title compound (57% yield). 



Calculated for Ci s Hi & Ng O3 • 0.25 H2 0: 


Found: 


C, 56.75: 
C, 56.73; 


H, 7.54; 
H, 7.35; 


N. 22.06. 
N, 21.66. 



EXAMPLE 67 

9-Methyl-6-(1 -piperazinyl)-2-(2-propoxy)purine dihydrochloride 

The foregoing material prepared in Example 66. (204 mg, 0.54 mmol) was dissolved in absolute EtOH 
(5 ml) and to this solution was added ethanolic HCI (3 ml). After 1 hour at room temperature, this solution 
was concentrated to 4 ml under a stream of nitrogen. Ether (4 ml) was added and the white solid so formed 
was isolated by centrifugation and washed well (3x) with ether. Yield 132 mg (2 crops). 71% yield. 
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Calculated for Ci3H2oN60-2HCI*1.15 H2O: 


Found: 


C, 42.20; 
C. 41.97; 


H, 6.60; 
H. 6.18; 


N. 22.72. 
N. 22.61. 



EXAMPLE 68 

6-[1-(4-BOC)piperazinyl]"2-dimethylaminopurine 

A suspension of 6-[1-(4-BOC)piperazinyl]-2-chloropurine (0.25 g; 0.74 mmol) in EtOH (6 ml) was cooled 
to 0 * and added to anhydrous dimethylamine (3 ml) condensed in a pressure bottle. The bottle was sealed 
and heated at 110 'C for 5 1/2 hr. The mixture became homogeneous as the reaction progressed. At 
completion of the reaction, the tube was cooled and the mixture was blown down under a stream of 
nitrogen. The residue was partitioned between CH2CI2 and 10% aq. Na2C03 and the organic phase was 
dried (MgS04), filtered, and evaporated to dryness. Further separation between CH2CI2 and 10% aq. 
Na2G03, followed by re-working of the organic phase as described above, gave the title compound In 97% 
yield (250 mg; 0.71 mmol). 



Calculated for C16H25N7O2: 


Found: 


C. 55.31; 
C, 54.95; 


H. 7.25; 
H, 7.25; 


N, 28.22. 
N, 28.51. 



EXAMPLE 69 

2-Dimethylamino"6-(1 -piperazinyl)purine dihydrochloride 

30 

The foregoing material prepared in Example 68, (220 mg; 0.63 mmol) was dissolved in hot EtOH (20 
ml) and cooled to room temperature. Ethanolic HCI (10 ml) was added and the mixture was allowed to stand 
at room temperature for 1 hour (product started to precipitate after about 30 min.). The mixture was then 
blown down to about 10 ml under a stream of nitrogen and then Et2 0 (10 ml) was added. The precipitated 
35 product was filtered off and washed with Et2 0. Yield 0.218 g (quantitative yield) 



Calculated for Ci 1 H17N7 •2HCI-2.8 H2O 


Found: 


C, 35.64; 
C. 35.39; 


H, 6.40; 
H, 6.02; 


N. 26.45. 
N, 26.30. 



EXAMPLE 70 

2-Chloro-6-[1-(4-methylpiperazinyl)]purine 

2,6-Dichloropurine (4.53 g; 24 mmol) was dissolved in EtOH (100 ml) and N-methylpiperazine (2.90 g, 
29 mmol) was added, followed by triethylamine (5.01 ml, 36 mmol). This mixture was heated under reflux 
for 45 min. (tic after 15 min showed traces of starting material). Upon cooling to room temperature, the 
product precipitated and was filtered off and dried. Yield 5.80 g (23 mmol, 96%) 



Calculated for CioHi7NbC1: 


Found: 


C. 47.53; 
C. 47,43; 


H, 5.18; 
H. 5.34; 


N. 33.26. 
N. 33.03. 
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EXAMPLE 71 

2-Dimethylamino-6-[1-(4-methylpipera2lnyl)]purine dihydrochlonde 

5 The foregoing material prepared in Example 70, (0.700 g; 2.77 mmol) was added to anhydrous 
dimethylamine (5 ml; condensed in a pressure tube) and chilled EtOH (8 ml) was added. The tube was 
sealed and heated at 110* C for 5 1/2 hours, during which time dissolution occurred. Upon cooling to room 
temperature a solid formed and the cooled mixture was blown down to dryness under a stream of nitrogen. 
The residue was dissolved in CH2CI2 and extracted with 10% aq. Na2C03 and the organic phase was dried 

70 (MgSO*), filtered and evaporated to dryness to give 0.650 g (2.49 mmol; 90% yield) of the title compound 
as the free base. A portion, 0.100 g (0.38 mmol), of this material was dissolved in hot EtOH (8 ml) and 
cooled to room temperature. Ethanolic HCI (4 ml) was added and the product started to precipitate out after 
ca. 5 min. After 1 hour, the solution was blown down under a stream of nitrogen and the residue was 
triturated under EtOH-EtaO. The precipitated product was filtered and washed with Et20. Yield 0.122 g (0.37 

75 mmol; 97% from free base). 





Calculated for Ci2HisN7-2HCI*2.4 H20: 






C, 38.17; 


H, 6.88; 


N, 25.97. 


20 


Found: 


C. 37.89; 


H. 6.45; 


N, 25.76. 



EXAMPLE 72 

2-Dimethylamino-9-methyl-6-[1-(4-methylplperazinyl]purine dihydrochloride 

The free base of the foregoing material prepared in Example 71, (150 mg; 0.58 mmol) was dissolved in 
sieve-dried DMF (10 ml) and NaH (60% in oil; 40 mg, 24 mg of NaH, 1 mmol) was added. This mixture was 
stirred at room temperature under N2 until evolution of hydrogen gas had ceased (20 min). Methyl Iodide 
(0.043 ml; 0.7 mmol) was then added and the mixture was stirred at room temperature for 3 1/2 hr. The 
mixture was then evaporated to dryness in vacuo and the residue was adsorbed onto a minimum amount of 
silica gel 60 by evaporation of a methanolic solution. This was placed atop a silica gel 60 column (20 g) 
packed in CH2CI2 which was developed successively with MeOH:CH2Cl2 5:95 and then MeOH:CH2Ci2 1:9. 
Fractions containing the required product were pooled and evaporated to dryness to give 163mg 
(quantitative yield) of the title compound as the free base. 

0.115 g (0.42 mmol) of this material was dissolved in hot EtOH (8 ml) and cooled to room temperature. 
Ethanolic HCI (4 ml) was added and after 30 min at room temperature the mixture was blown down to 
dryness under a stream of nitrogen. Trituration under EtOH-Et20 gave the title compound which was filtered 
off and washed with EtsQ. After drying, 85 mg (0.24 mmol, 57%) was obtained. 



Calculated for Ci3H2,N7*2HCI*H20 


Found: 


C, 42.62; 
C. 42. 9; 


H. 6.88; 
H, 6.73; 


N, 26.77. 
N, 26.43. 



EXAMPLE 73 



50 2-Amino-6-(1 -piperaziny Qpurine dihydrochloride 

2-Amino-6-chloropurine (508 mg, 3.00 mmol) was suspended in sieve-dried DMF (20 ml) and piperazine 
(516 mg; 5.99 mmol) was added. Dissolution occurred and the mixture was heated at 100*C overnight 
under nitrogen. A precipitate formed which was filtered off and washed with Et2 0 (yield, 380 mg). A portion 
55 (50 mg) was dissolved in 2N HCI (1 ml) and centrifuged. the supernatant was removed and cooled In an 
lce-t>ath and the crystalline product (40 mg) was isolated by centrifugation and dried In vacuo at 70 * C for 
12 hours over P2O5. 
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Calculated for CaHnNz-SHCI-Oi 


)9 H2O: 






C. 35.49; 


H. 5.42; 


N, 32.20; 


CI, 23.28. 


Found: 


C, 35.74; 


H. 5.36; 


N. 31.97: 


CI, 23.20. 



EXAMPLE 74 

6-[1 -(4-BOC)plperazinyl]-2-chloro-9-(1 -propyl)purlne 

The material prepared in Example 50 (3.73 g, 11.0 mmol) was dissolved in sieve dried DMF (100 ml) 
and 60% NaH in oil (660 mg, 16.5 mmol of NaH) was added and the mixture was stirred under nitrogen 
until the effervescence ceased. 1-lodopropane (1.23 ml. 12.65 mmol) was added and the reaction was 
stirred at room temperature overnight. The mixture was evaporated to dryness in vacuo and the residue was 
dissolved in CH2CI2 and this solution was washed with 10% aqu. Na2C03, dried over MgSO*. filtered and 
evaporated to a yellow oil. This was dissolved in a little CH2CI2 and chromographed on a silica gel 60 
column (200 ml) packed in EtOAc : hexanes (1 : 2). The column was developed successively with EtOAc : 
hexanes (1 : 2) and EtOAc : hexanes (1:1) and fractions containing the required product were pooled and 
evaporated to dryness to give a syrup which crystallized upon trituration. These white crystals were 
triturated under hexane and filtered. Yield 2.85 g (74.8 mmol, 68%). Mp 105-1 06.5 'C. 



Calculated for Ci7H25N6 02CI: 


Found: 


C, 53.61; 
C. 53.39; 


H, 6.62; 
H. 6.47; 


N, 22.06 
N. 22.06 



EXAMPLE 75 

30 

6-[1 >(4-BOC)pipera2inyl]-2-methoxy '9'(1 -propyQpurine 

The foregoing material prepared in Example 74 (72.52 g, 0.17 mol) was dissolved in methanol (1.06 L) 
and 122 ml of 4.38 M methanolic sodium methoxide was added. This solution was heated under reflux 

35 under N2 for 48 hrs. and then additional sodium methoxide (12 ml) was added, followed by another 6 ml 
after a further 24 hrs. After 96 hrs total reaction, the mixture was evaporated to dryness and the residue was 
partitioned between CH2CI2 (1L) and H2O (400 ml). The aqueous layer was washed with CH2CI2 (2 x 500 
ml) and the pooled organic layers were dried (MgSO*), filtered and evaporated to dryness. Purification was 
effected on a silica gel 60 column (2.1 kg) developed with a step gradient (1 : 4 to 1 : 1) of EtOAc : 

40 hexanes. Fractions containing the required product were pooled and evaporated to dryness to give 52 g 
(0.138 mol. 81%) of the title compound. 





Calculated for Ci8H28Ne03: 


45 




C. 57.43; 


H. 7.50; 


N, 22.33 




Found: 


C, 57.58; 


H. 7.66; 


N. 22.33 



EXAMPLE 76 

50 

2-Methoxy'6-(1 -pipera2inyl)-9-(1 -propyl)purine dihydrochloride 

The foregoing material prepared in Example 75 (51.5 g, 0.137 mol) was dissolved in MeOH (1.5 L) and 
1.5L of methanolic HCI was added carefully. This mixture was stirred at room temperature for 1 1/2 hr. and 
then was concentrated first under a stream of N2 and then on an evaporator to 600 ml. Precipitation 
occurred and Et20 (IL) was added. The white solid was filtered off and washed well with Et20. Yield 39.4 g. 
and a second crop gave 3.54 g. Total yield 0.123 mol, 90%. Mp 205-207 ^C 
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Calculated for CisHaoNsO-aHCl: 


Found: 


C. 44.70: 
C. 44.50: 


H. 6.35; 
H. 6.50: 


N. 24.06: 
N. 23.98; 


CI. 20.30 
CI. 20.64 



EXAMPLE 77 



6-[1 -(4-BOC)plpera2inyl]-2-methylthio-9-(1 -propy l)purine 

The material prepared In Example 74 (300 mg, 0.76 mmol) was dissolved in t-butanol (10 ml) and 
sodium methylthiolate (213 mg, 3.04 mmol) was added. This mixture was refluxed under N2 for 48 hrs. and 
then volatiles were removed under a stream of N2. The residue was taken up in CH2CI2 (100 ml) and 10% 
aqueous Na2C03 (20 ml) and the layers were separated. The aqueous layer was washed two more times 
with CH2CI2 (2 X 20 ml) and the pooled organic layers were dried (MgSO^), filtered, and evaporated to 
dryness. This residue was dissolved in a little EtOAc and passed onto a silica gel 60 column (20 g), packed 
and developed with EtOAc. Fractions containing the required product were pooled and evaporated to 
dryness to give 177.mg (0.45 mmol. 59%) of chromatographically pure product. 



Calculated for C18H28N5O2S: 


Found: 


C, 55.08; 
C, 55.31: 


H, 7.19; 
H, 7.18; 


N. 21.41 
N, 21.18 



EXAMPLE 78 

2-Methylthiq-6-(1 -piperazlnyl]-9'(1 -propyl)purine dihydrochloride 

30 

The foregoing material prepared in Example 77 (150 mg. 0.38 mmol) was dissolved in EtOH (7.5 ml) 
and ethanolic HCI (3.5 ml) was added. After standing at room temperature for 1 hr. the mixture was 
concentrated in 1 ml under a stream of N2. Precipitation of the product was completed by the addition of 
Et2 0 (4 ml) and the title compound was filtered and washed with Et20 (2 x 2 ml). Yield 126 mg (0.34 mmol, 
35 89%). 





Calculated for d 3 H20 Nb S • 2HCI: 






C, 42.74; 


H. 6.07; 


N. 23.01 


40 


Found: 


C, 42.69: 


H, 6.06: 


N, 22.68 



EXAMPLE 79 

6-[1-(4-BOC)piperazinyl]-2-chloro-9-(methoxymethyl)purine 



The material prepared in Example 50 (1.02 g. 3.0 mmol) was dissolved in sieve dried DMF (25 ml) and 
60' NaH in oil (180 mg, 4.5 mmol of NaH) was added and the mixture was stirred under N2. When a 
homogeneous solution was obtained, bromomethyl methyl ether (0.27 ml, 3.3 mmol) was added and the 
mixture was left stirring at room temperature under N2 overnight. Additional bromomethyl methyl ether (0.05 
ml) was added followed, at hourly intervals, by two additional 24 mg amounts of 60% NaH in oil. Cold H2O 
(25 ml) was added slowly, followed by 10% aqueous Na2C03 (10 ml). After stirring for 1 1/2 hr.. the mixture 
was evaporated to dryness in vacuo and the residue was partitioned between 10% aqueous Na2C03 and 
CH2CI2. The organic layer was separated, filtered, and adsorbed onto a small amount of silica gel 60. This 
was placed atop a dry packed silica gel 60 column (80 ml) which was developed with a step gradient (from 
1 : 4 to 1 : 1) of EtOAc : hexanes. Fractions containing the required product were pooled and evaporated to 
dryness to give 927 mg (2.42 mmol. 80%) of an oil which crystallized on standing. Mp 108*110*. 
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Calculated for CieH23N6 03CI: 


Found: 


C, 50.20; 
C, 50.28; 


H, 6.06; 
H. 6.10; 


N. 21.95 
N. 22.05 



EXAMPLE 80 

6"[1-(4-BOC)piperazinyl]-2-ethoxy-9-methoxymethyl)purine 

Sodium spheres (83 mg, 3.6 mmol) were added to abs, EtOH (5 ml) and after hydrogen evolution had 
ceased, 354 mg 0.92 mmol) of material from the foregoing Example 79 in 5 ml of EtOH was added. This 
solution was heated under reflux ovemlght under N2. The mixture was cooled and carefully neutralized with 
acetic acid before being evaporated to dryness. This residue was partitioned between CH2CI2 and 10% 
aqueous Na2C03 and a little EtOAc was then added to the CH2CI2 layer to effect total dissolution. After 
drying (MgSO^) and filtration, the filtrate was evaporated to an oil (310 mg, 86%) which crystallized on 
standing. Trituration under Et20 and then evaporation of the mixture gave 257 mg (0.65 mmol. 71%) of 
product, mp 1 1 5-11 6.6 •€ 



Calculated for Ci s H28 Ne O4 : 


Found: 


C. 55.09; 
C, 55.20; 


H, 7.19; 
H. 7.31; 


N. 21.41 
N. 21.10 



EXAMPLE 81 

2-Ethoxy9-methoxymethyl-6-(1 -piperazinyOpurine maleate 

The foregoing material prepared in Example 80 (255 mg. 0.65 mmol) was dissolved in CF3COOH (4 ml) 
and stirred at room temperature for 40 min. The mixture was concentrated and to the residual oil was added 
a small amount of Dowex 1x2(0H) resin, followed by 1 drop of cone. NaOH (to ensure basicity). This total 
mixture was then poured onto a Dowex 1x2(0H) column and developed with H2O. Fractions containing the 
required product were pooled and evaporated to give 70 mg (0.24 mmol) of the title compound as the free 
base. This was dissolved in EtOH (2 ml) and 56 mg (0.49 mmol) of maleic acid in EtOH (3 ml) was added. 
The solution was concentrated under a stream of N2 until precipitation was observed. This solid was 
removed by centrlfugation and washed with EI^O (2 x 3 ml). Yield 81 mg (0.20 mmol). more product was 
apparent in the supematants. 



Calculated for Ci 3 H20 Ne O2 • C4 H4 O4 : 


Found: 


C, 50.00; 
C, 49.94; 


H. 5.92; 
H, 5.92; 


N, 20.58 
N. 20.55 



EXAMPLE 82 

6-[1-(4-BOC)piperazinyl>2-chloro-9'(ethoxymethyl)purlne 

The material prepared in Example 50 (847 mg. 2.5 mmol) was dissolved in sieve dried DMF (25 ml) 
and 60% NaH in oil (105 mg, 2.62 mmol of NaH) was added. After 20 minutes stirring under N2, evolution 
of H2 had ceased and chloromethyl ethyl ether (0.255 ml, 2.75 mmol) was added. After 3 hrs at room 
temperature, tic indicated complete reaction and the mixture was concentrated at 65 • under a stream of N2 
(with NaHCOs outlet tube). The mixture was then evaporated to dryness and the residual oil was partitioned 
between CH2CI2 and 10% aqueous Na2C03. The organic layer was dried (MgSOO. filtered, and evaporated 
to a viscous oil. This material was chromatographed on a silica gel 60 column (150 ml) packed in EtOAc : 
hexanes (1 : 4) and developed with a step gradient of EtOAc : hexanes (from 1 : 4 to 1 : 1). Fractions 
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containing the required product were pooled and evaporated to dryness to give 620 mg (1.56 mmol, 62.5%) 
of the title compound, mp 102-104' C 



5 


Calculated for C\ ? H25 Ng O3 CI: 






C. 51.45; 


H. 6.35; 


N, 21.18 




Found: 


C. 51.28; 


H. 6.42; 


N. 20.86 



EXAMPLE 83 

6-[1-(4-BOC)plpera2inyil-9-ethoxymethyl-2-methoxypurlne 

The foregoing material prepared in Example 82 (300 mg. 0.75 mmol) was added to a solution of 
methanolic sodium methoxide (0.69 ml of 4.37M solution) in methanol (6 ml) and the mixture was heated 
under reflux under N2 for 42 hrs. The solution was then cooled and carefully neutralized with acetic acid 
before being evaporated to dryness. This residue was partitioned between CH2CI2 and 10% aqueous 
Na2C03 and the organic layer was dried (MgSOO, filtered and evaporated to dryness. This residue was 
purified by chromatography on a silica gel 60 column (50 ml) developed in EtOAc : hexanes (3 : 7) to give 
the title compound as a tic pure viscous clear oil (259 mg. 0.66 mmol. 88%). Mass spec. (FAB) showed M+ 
+ H at 393 m/e. 

EXAMPLE 84 

9-Ethoxymethy l-2'methoxy-6-(1 -piperaziny l)purine maleate 

The foregoing material prepared in Example 83 (170 mg, 0.43 mmol) was dissolved in CF3COOH (3 ml) 
and stirred at room temperature for 30 min before being concentrated to dryness. To this residual liquid 
was added a small amount of Dowex 1x2(0H) resin in H2O and the slurry was placed atop a Dowex 1x2- 
(OH) column which was then developed with H2O. Fractions containing the required product were pooled 
and evaporated to dryness in vacuo to give 37 mg (0.13 mmol, 29%) of the produt as Its free base. This 
was dissolved in EtOH (7'~ml) containing maleic acid (29.9 mg, 0.26 mmol) and the solution was 
concentrated under a stream of N2 to give a residual oil. Trituration under EtzO gave a gummy solid which 
was further washed with EtOAc to give 37.8 mg of the title compound. Mass spec. (El) showed M+ (free 
base) at 292 m/e. 





Calculated for Ci 3 H20 Ne O2 • C* 0* : 


40 




C. 49.99; 


H. 5.92; 


N. 20.58 


Found: 


C. 49.97; 


H, 5.66: 


N. 20.40 



EXAMPLE 85 

45 

6-[1-(4-BOC)plpera2inyl]-2-chioro-9-(cyclopropylmethyl)purine 

The material prepared in Example 50 (1.02 g, 3.0 mmol) was dissolved in sieve dried DMF (25 ml) and 
180 mg of 60% NaH in oil (4.5 mmol of NaH) was added. This mixture was stirred under N2 until evolution 

50 of H2 had ceased. Bromomethylcyclopropane (0.35 ml, 3.6 mmol) In DMF (0.5 ml) was added and the 
reaction was stirred at room temperature under N2 overnight. The mixture was neutralized with acetic acid 
and evaporated to a semi-solid residue which was partitioned between EtOAc and 10% aqueous Na2C03. 
The organic layer was dried (MgSO*), filtered and evaporated to dryness. This residue was chromatog- 
raphed on silica gel 60 (dry packed) developing with a step gradient of EtOAc : hexanes (1:4) to EtOAc : 

55 hexanes (2:3) to give 1.007 g (2.56 mmol, 85%) of the title compound as a white solid, mp 141-143'C. 



33 



EP 0 300 726 B1 



Calculated for Ci8H25N5O2CI*0.1H2O: 


Found: 


C, 54.78; 
C. 55.10; 


H. 6.44; 
H, 6.48; 


N, 21 .29 
N. 20.94 



EXAMPLE 86 



6"[1-(4"BOC)pipera2inyi]-9-cyclopropylmethyl'2-ethoxypurine 

Sodium spheres (120 mg, 5.2 mmol) were added to abs. EtOH (5 ml) and after hydrogen evolution had 
ceased, 517 mg (1.3 mmol) of material from the foregoing Example 85 in EtOH (95 ml) was added. This 
solution was heated under reflux under N2 for 28 hrs. The mixture was neutralized with acetic acid 
evaporated to a solid residue which was partitioned between EtOac and 10% aqueous Na2C03. The organic 
phase was dried (MgSO^), filtered and evaporated to dryness to give 510 mg of a viscous oil. This was 
chromatographed on a dry packed silica gel 60 column (60 ml) which was developed with a step gradient of 
EtOAc : hexanes (1:4) to EtOAc : hexanes (2 : 3) in 10% increments. Fractions containing the required 
product were pooled and evaporated to dryness to give 389 mg (0.97 mmol, 74%) of the title compound as 
a white solid, mp 120-122*0. Mass spec (El) showed M*^ at 402 m/e. 



Oalculated for C20H30N6O3: 


Found: 


0, 59.68; 

C, 59.87; 


H, 7.51; 

H. 7.65; 


N. 20.88 

N. 20.75 



EXAMPLE 87 

30 9-Oyclopropylmethyl-2-ethoxy-6-(1 -piperaziny l)purine dihydrochloride 

The foregoing material prepared in Example 86 (260 mg, 0.65 mmol) was dissolved in abs. EtOH (6 ml) 
and ethanolic HOI (2 ml) was added. This solution was concentrated slowly under a stream of N2. A white 
precipitate formed which was washed well with Et20. Yield 222 mg (0.59 mmol, 92%). Mass spec (El) 
35 showed M+ (free base) at 302 m/e. 





Oalculated for Oi5H22N60*2HOI: 






0,48.01; 


H, 6.45; 


N, 22.39 


40 


Found: 


0.48.17; 


H. 6.52; 


N, 22.29 



EXAMPLE 88 

6-[1-(4-BOC)pipera2inyl]-2-chloro-9-(methoxyethyl)purine 

The material prepared in Example 50 (1 .02 g, 3.0 mmol) was dissolved in sieve dried DMF (25 ml) and 
60% NaH in oil (180 mg, 4.5 mmol of NaH) was added and the mixture was stirred under N2. When a 
homogeneous solution was apparent 2-bromoethyl methyl ether (0.33 ml, 3.6 mmol) was added and the 
reaction was left stirring overnight. Additional 2-bromoethyl methyl ether (0.085 ml) was then added 
followed by sodium iodide (90 mg, 0.6 mmol). After stirring for an additional 24 hrs. the mixture was 
neutralized with acetic acid and evaporated to dryness in vacuo. The residue so obtained was partitioned 
between OH2OI2 and 10% aqueous Na2003 and the1)rganic phase was dried (MgSO^), filtered and 
evaporated to dryness. Purification was carried out on a dry packed silica gel 60 column (70 ml) developing 
with a step gradient of (1 : 4) to (1 : 1) EtOAc : hexanes. Fractions containing the required product were 
pooled and evaporated to dryness to give (1.82 mmol, 61%) of the title compound as a tic pure white solid. 
Mp 104-107*0, mass spec (El) showed M"^ at 397 and 399 m/e. 
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Calculated for Ci7H25N603CI: 


Found: 


C, 51.45; 
C. 51.63; 


H. 6.35; 
H. 6.36; 


N. 21.18 
N, 21.03 



EXAMPLE 89 

6'(1-(4-BOC)pipera2inyl]-2'methoxy-9-(methoxyethyl)purlne 

To a methanolic solution of sodium methoxide (0.75 ml of 4.37 M solution) in methanol (8 ml) was 
added 3.25 mg (0.82 mmol) of the foregoing material prepared in Example 88. This solution was heated 
under reflux under N2 for 4 days. After evaporation to dryness, the residue was partitioned between CH2CI2 
and 10% aqueous Na2C03 and the organic layer was dried (MgSO*), filtered and evaporated to dryness. 
Purification was carried out on a dry packed silica gel 60 column (40 ml) developing with a step gradient of 
(3 : 7) to (3 : 2) EtOAc : hexanes. Fractions containing the required product were pooled and evaporated to 
dryness to give 192 mg of the title compound as a clear, tic pure oil. 

EXAMPLE 90 
20 

2-Methoxy-9-methoxyethyl-6-(1-piperazinyl)purine dihydrochloride 

The foregoing material prepared in Example 89 (182 mg, 0.46 mmol) was dissolved in abs. EtOH (3 ml) 
and ethanolic HCI (1.5 ml) was added. After 2 hrs. the solution was concentrated under a stream of N2 to 
give a white solid which was washed with Et20 and EtOH to give 109 mg of the title compound. Mass spec 
(El) showed M + (free base) at 293 m/e. 



30 


Calculated for Ci3H2oNg02«2HCI: 




C. 42.75; 


H, 6-07, 


N, 23.01 




Found: 


C, 42.87, 


H, 6.09; 


N. 22.94 



35 EXAMPLE 91 

6-[1-(4-BOC)piperazinyl]-2-chloro-9-(methylthiomethyl)purine 

The material prepared in Example 50 (1.02 g, 3.0 mmol) was dissolved in sieve dried DMF (25 ml) 
40 under N2 and 60% NaH in oil (156 mg, 3.9 mmol of NaH) was added. After the evolution of H2 had ceased, 
chloromethyl methyl sulfide (0.3 ml, 3.6 mmol) in DMF (3 ml) was added and the reaction was stirred at 
room temperature for 3 days. Cold H2O (25 ml) was carefully added, followed by 10 ml of 10% aqueous 
Na2C03. After stirring for 1 hr the mixture was evaporated to dryness in vacuo and the residual solid was 
partitioned between EtOAc and 10% aqueous Na2C03. The organic phase was dried (MgSO*), filtered and 
45 evaporated to dryness. The residue so obtained was purified by chromatography on a dry packed silica gel 
60 column 960 ml) developed with a step gradient of (1:4 to 2:3) EtOAc : hexanes. Fractions containing the 
required product were pooled and evaporated to dryness to give 625 mg (1.72 rnmol. 57%) of the title 
compound as a white solid. Mp 1 44-1 45 •C. mass spec (El) showed M+ at 398 m/e. 

50 EXAMPLE 92 

6-([1-(4-BOC)piperazinyl]-2-methoxy-9-(methylthlomethyl)purine 

To a methanolic solution of sodium methoxide (0.76 ml of a 4.37 M solution) in methanol (8 ml) was 
55 added 301 mg (0.75 mmol) of the foregoing material prepared in Example 91. This solution was heated 
under reflux under N2 for 2 days and then was cooled and neutralized with acetic acid before being 
evaporated to dryness. The solid so obtained was partitioned between EtOAc and 10% aqueous Na2C03 
and the organic phase was dried (MgSO*) filtered and evaporated to dryness. Purification was carried out 
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on a dry packed silica gel 60 column (40 nrti) developed with a step gradient of EtOAc : hexanes (1 : 4 to 
1:1). Fractions containing the required product were pooled and evaporated to dryness to give 264 mg (0.67 
mmol, 89%) of the title compound. Mp 138-139.5*. mass spec. (El) showed M-^ at 394 m/e. 



Calculated for Ci7H26N6O3S-0.1H2O: 


Found: 


C, 51.52: 
C, 51.91; 


H, 6.67: 
H. 6.74; 


N.21.21 
N, 20.88 



70 

EXAMPLE 93 

2-Methoxy-9-(methy lthiomethyl)-6-(1 -piperazinyl)purine maleate 

75 

The foregoing material prepared in Example 92 (253 mg, 0.64 mmol) was dissolved in CF3COOH (3 ml) 
and stirred at room temperature for 40 min. The mixture was concentrated under a stream of N2 and a 
slurry of Dowex 1x2 (OH) in H2O was added to the residue. This mixture was poured onto a column (2.5 x 
20 cm) of Dowex 1x2 (OH) and the column was developed with H2O. Fractions containing the required 
product were pooled and evaporated to dryness to give 91 mg (0.31 mmol) of the title compound as its free 
base. This was dissolved in EtOH (3 mi) and maleic acid (69 mg, 0.60 mmol) in EtOH (4 ml) was added. 
The solution was concentrated under a stream of Na and the precipitate obtained was separated and 
washed with Et^O. Yield 117.6 mg (0.29 mmol. 45%), mass spec. (El) showed M-^ (free base) at 294 m/e. 



25 


Calculated for Ci 2 Hi s Nb SO • 1 .2 C4 H4 O4 : 






C. 46.53; 


H. 5.30; 


N. 19.38 




Found: 


C, 46.57; 


H. 5.44; 


N. 19.33 
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EXAMPLE 94 

6-[1-(4-BOC)piperazinyl]-2-chloro-9-[2-(trimethylsilyl)ethoxymethyl]purine 

35 The material prepared in Example 50 (2.03 g, 6.0 mmol) was dissolved in sieve dried DMF (50 ml) and 
60% NaH in oil (336 mg, 8.4 mmol of NaH) was added. This mixture was stirred under N2 until hydrogen 
evolution had ceased and then 2-(trimethylsilyl)ethoxymethyl chloride (1.17 ml, 6.6 mmol) was added. The 
reaction was stirred under Na at room temperature for 24 hrs. and then cold H2O (50 ml) was added, 
followed by 10% aq. NaaCOs (20 ml). This mixture was evaporated to dryness and the solid residue was 

40 partitioned between CH2CI2 and 10% aq. NaaCOa. To the organic phase was added a little EtOAc (to effect 
complete dissolution) and then it was dried (MgSO*), filtered and evaporated to dryness. Purification was 
carried out on a dry packed silica gel 60 column (3.5 x 25cm), developed with a step gradient (1 : 9 to 2 : 
3) of EtOAc : hexanes. Fractions containing the required product were pooled and evaporated to dryness to 
give 2.08g (4.43 mmol, 74%) of a white gummy solid. A portion was recrystallized from EtOH to give an 

45 analytical sample. Mp 1 27-1 28.5 * C 





Calculated for CaoHssNeOsCISi: 






0, 51 .21; 


H, 7.09; 


N. 17.92 


50 


Found: 


C, 51 .30; 


H. 6.97; 


N, 17.95 



EXAMPLE 95 

6-[1-(4-BOC)piperazinyl]-2-methoxy-9-[2-(trimethylsHyl)ethoxymethyl]purine 

The foregoing material prepared in Example 94 (957 mg, 2.04 mmol) was added to a solution of 4.37 M 
methanolic sodium methoxide (1.87 ml) in MeOH (20 ml) and the mixture was heated under reflux under 
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for 3 days. The mixture was neutralized with acetic acid and then evaporated to dryness to give a solid 
residue which was partitioned between EtOAc and 10% aqueous Na2C03. The organic phase was dried 
(MgSO*), filtered and evaporated to dryness. This material was purified on a dry-packed silica gel 60 
column (70 ml) developed with a step gradient of (1 :4 to 2:3) of EtOAc : hexanes. Fractions containing the 
required product were pooled and evaporated to dryness to give 794 mg (1.71 mmol. 84%) of the title 
compound as a white solid. Mp 109-110*0. 



Calculated for C21 HasNsO+Si: 


Found: 


C, 54.29; 
C. 54.24; 


H, 7.81; 
H. 7.87; 


N. 18.09 
N. 18.12 



EXAMPLE 96 

6-[1-(4-BOC)piperazinyll-2-methoxypurine 

The foregoing material prepared in Example 95 (782 mg, 1.68 mmol) was dissolved in. dry THF (9 ml) 
and 9 ml of a 1 M solution of tetrabutylammonium fluoride in THF was added. This solution was heated at 
60* overnight and then an additional 2 ml of 1M tetrabutylammoniumfluoride in THF was added and the 
heating was continued at 70* for an additionaFe hrs. This mixture was evaporated to dryness and the 
orange residual oil was purified on a dry packed silica gel 60 column (80 ml) developed with a step gradient 
(1 : 4 to 2 : 3) of acetone : hexanes. Fractions containing the required product were pooled and evaporated 
to dryness to give 358 mg (1 .07 mmol. 64%) of the title compound as a tic pure white solid. 

EXAMPLE 97 

6-[1 -(4-BOC)piperazinyl]-9-[1 -(2-fluoroethy l)]-2-methoxypurine 
Method A 

The foregoing material prepared in Example 96 (102.8 mg, 0.31 mmol) was dissolved in sieve dried 
DMF (3 ml) and stirred under N2. To this solution was added 60% NaH in oil (16 mg, 0.4 mmol of NaH) and 
when H2 evolution had ceased, 1 -bromo-2-fluoroethane (50 mg, 0.4 mmol) was added. After stirring 
overnight the mixture was neutralized with acetic acid and evaporated to dryness. This residue was 
partitioned between EtOAc and 10% aqueous NaaCOs and the organic phase was dried (MgS04), filtered 
and evaporated to dryness. Purification was carried out on a dry-packed silica gel 60 column (30 ml) 
developed with a step gradient (3:7 to 3:2) of EtOAc : hexanes. Fractions containing the required product 
were pooled and evaporated to dryness to give 85.2 mg (0.23 mmol. 73%) of the title compound as a white 
solid. Mp 139.5-104.5*0. 



Calculated for Ci7H25N6OF«0.2 H2O: 


Found: 


0. 53.31; 
0. 53.55; 


H. 6.68; 
H, 6.56; 


N. 21.94 
N, 21.61 



Method B 

A mixture of the material prepared In Example 117 (50 mg, 0.13 mmol) and methanol (0.5 ml) 
containing sodium methoxide (0.5 mmol) was refluxed under a nitrogen atmosphere for 18 hours. After 
cooling, the reaction treated with a mixture of 1M K2P0* and CHCI3, and after thorough mixing the phases 
were separated. The aqueous phase was reextracted with CHCI3 and the organic phases dried (MgS04) 
and evaporated to give 60 mg of a crystalline residue. Preparative tic on one 20x20cm xlOOOu silica gel GF 
plate with (1:1) EtOAc : hexanes gave, after isolation, 17.5 mg of unreacted starting material and, 23.3 mg 
the title compound which was identical to material prepared by Method A. 
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EXAMPLE 98 

9-[1 -(2-Ruoroethyl)]-2-methoxy-6-(1 -piperazinyQpurine dihydrochloride 

5 The foregoing material prepared in Example 97 (78 mg. 0.26 mmol) was dissolved in abs. EtOH (4 ml) 
and 2 ml of ethanolic HCI was added. After standing at room temperature for 30 min the solution was slowly 
concentrated using a stream of N2. The white solid so obtained was washed with EtOH and EtzO and dried 
to give 58.9 mg (0.16 mmol, 62%) of the title compound. 



70 



Calculated for Ci2Hi7N6OF«2HCL0.2 CH3CH2OH: 


Found: 


C. 41.09; 

C. 40.86; 


H, 5.67; 

H, 5.68; 


N. 23.19 
N, 22.85 



The 0.2 molar equivalents of EtOH in the analytical sample were verified by NMR. 
EXAMPLE 99 

6-[1 -(4-BOC)piperazinyl]-2>m9thoxy-9-[1 -(2-propynyl)]purine 

The material prepared in Example 96 (150 mg, 0.45 mmol) was dissolved in sieve dried DMF (3 ml) 
and 60% NaH in oil (27 mg, 0.67 mmol of NaH) was added. This mixture was stirred under N2 until 
hydrogen evolution had ceased and then propargyl bromide (80% by wt in toluene; 0.06 ml, 0.54 mmol) 
was added. The mixture was stirred at room temperature overnight under N2 and then was neutralized with 
acetic acid before being evaporated to dryness. This solid residue was partitioned between CH2CI2 and 
10% aq. Na2C03 and the organic phase was dried (MgSO*), filtered and evaporated to dryness. Two 
products were apparent by tic and these were separated on a dry packed silica gel 60 column (50 ml) 
developed with a step gradient of hexanes to acetone : hexanes (1 : 4). Fractions containing the slower 
moving material were pooled and evaporated to dryness to give 48 mg (0.13 mmol, 29%) of the title 
compound as a clear oil. Mass spec (El) showed M+ + H at 373 m/e and further identification was by PMR 
(see Table). 

EXAMPLE 100 

9-(1 -Allenyl)-6-[1 -(4"BOG)pipera2inyl]-2-methoxypurine 

Fractions containing the faster moving product from the silica gel 60 column described in the previous 
Example 99 were pooled and evaporated to dryness to give 66 mg (0.18 mmo, 39%) of the title compound 
as a white solid. Mass spec. (El) showed M+ + H at 373 m/e. Further identification was by PMR (see Table). 

EXAMPLE 101 

2-Methoxy-6-(1 -piperazinyl)-9-[1 ■(2-propynyl)]purine dihydrochloride 

The material prepared in Example 99 (40 mg, 0.11 mmol) was deblocked in the usual way with 
ethanolic HCI to give 24 mg (0.07 mmol, 617.) of the title compound. Mass spec. (El) showed M+ (free 
base) at 272 m/e. 



50 


Calculated for C13H1 


6Ng0.2HC|.1.1 H2O: 






C, 42.77; 


H. 5.58; 


N, 23.02 




Found: 


C. 42.94; 


H, 5.11; 


N, 22.65 



55 
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EXAMPLE 102 

9-(1 'Alleny l)-2-nnetho)(y-6-(1 -piperaziny Qpurine dihydrochloride 

5 The material prepared in Example 100 (63 mg, 0.17 mmol) was deblocked in the usual way with 
ethanolic HCI to give 60.2 mg (0.16 mmol, 97%) of the title compound. Mass spec. (El) showed M'^^ + H (free 
t>ase) at 273 m/e. 



10 


Calculated for Ci3HibN6O.2HCI»0.6 H2O.O-25 CHaCHsOH: 






C. 44.12; 


H. 5.68; 


N. 22.87 




Found: 


C. 44.03; 


H, 5.55; 


N. 22.85 



The 0.25 molar equivalents of EtOH in the analytical sample were verified by NMR. 
EXAMPLE 103 



6-[1-(4-BOC)pipera2inyl)-2-methoxy-9-[1-(2-propenyl)]purine 

The material prepared in Example 96 (150 mg. 0.45 mmol) was dissolved In sieve dried DMF (8 ml) 
and 60% NaH in oil (27 mg, 0.68 mmol of NaH) was added. This mixture was stirred under N2 until 
evolution of hydrogen had ceased and then 3-iodopropene (0.05 ml, 0.55 mmol) was added. After stirring 
for 6 hrs. under N2 at room temperature, the mixture was evaporated to dryness in vacuo and the residue 
was partitioned between CH2CI2 (100 ml) and 10% aq. Na2C02 (20 ml). The organic phase was dried 
(MgS04), filtered and evaporated to dryness. This residue was purified on a silica gel 60 column (15 g) 
developed with a step gradient of hexanes, EtOAc : hexanes (1:3), EtOAc : hexanes (1:1) and then EtOAc. 
Fractions containing the required product were pooled and evaporated to dryness to give 138 mg (0.37 
mmol, 82%) of the title compound as a tic pure syrup. Mass spec. (El) showed M+ + H at 375 m/e. 

EXAMPLE 104 



20 



25 



2-Methoxy-6-(1 -piperazinyl)-9-[1 -(2-propenyl)lpurine dihydrochloride 



35 



The foregoing material prepared in Example 103 (133 mg, 0.36 mmol) was deblocked with ethanolic 
HCI in the usual way to give 101 mg (0.29 mmol, 81%) of the title compound. 



40 



Calculated for Ci3Hi8N6 0*2HCI: 


Found: 


C, 44.96: 
C, 45.22; 


H, 5.81; 
H. 6.19; 


N, 24.20 
N, 24.00 



EXAMPLE 105 



5-Amino-4-chloro-6-cyclopropylamino-2-ethylpyrimidine 



A mixture of 4,6-dichloro-5-nitro-2-ethylpyrimidine (0.5 g), Raney nickel (ca. 0.5 g) and MeOH (5 ml) 
was shaken in a hydrogen atmosphere at 1-2 p.s.i until reduction of the nitro group was complete. The 

50 mixture was filtered, evaporated to a black gum, taken up in a mixture of cyclopropylamine (5 ml, ca. 100 
mmol) and isopropyl alcohol (5 ml) and heated in a bomb at 110* for 4 hours. The reaction mixture was 
then filtered, evaporated to dryness under reduced pressure and the pure product was isolated by 
preparative tic using four 20x20 cmxIOOOu silica gel GF plates developed with 1 : 1 EtOAc : hexanes; 315 
mg of product was obtained. Yield: 64%. NMR (CDCI3, 8 from TMS): 0.47(m) and 0.76(m) cyclopropyl 

55 methylenes. 1.24 (t. CH3). 2.69 (q. CH2CH3). 2.86 (m. CH), 3.47 (br s. NH2). 5.47 (br s, NH). 
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EXAMPLE 106 

6-Chloro-9-cyclopropyl-2-ethylpurine 

A mixture of the material prepared In the foregoing Example 105 (315 mg, 1.47 mmol), triethylorthofor- 
mate (3 ml), and cone. HCI (0.03 ml) was heated and stirred at 60*. After two hours the mixture was 
evaporated under a stream of nitrogen with heating. The solid brown residue was purified by preparative tic 
on four 20x20cm xlOOOu silica gel GF plates developed with 10% MeOH in CH2CI2. The main band was 
isolated and extracted to give 265 mg of the title compound as a crystalline solid. NMR (CDCI3, 5 from 
TMS): 1.12-1.30 (m. cyclopropyl methylenes). 1.41 (t, CH3). 3.07 (q. CH2CH3). 3.50 (m. CH). 8.03 (s. H8). 

EXAMPLE 107 

6-[1-(4-BQC)piperazinyl]'9-cyclopropyl-2-ethylpurine 

A mixture of the foregoing material prepared in Example 106 (249 mg. 1.2 mmol) 1-BOC piperazine 
(232 mg, 1.3 mmol) and triethylamine (0.35 ml, 2.5 mmol) in i-amyl alcohol (5 ml) were refluxed for 3 hours. 
The mixture was taken to dryness under reduced pressure and purified on four 20x20cm xlOOOu silica gel 
GF plates using 1:1 EtOAc : hexane. Isolation and extraction of the main band gave the title compound. 

EXAMPLE 108 

9-Cyclopropyl-2-ethyl-6-(1-piperazjnyl)purine 

A portion of the foregoing material prepared in Example 107 was dissolved in ca. 1 ml of CF3CO2H. 
After 15-20 minutes, the clear solution was evaporated to a gum under a nitrogen stream, and the residue 
was partitioned between water and chloroform. The aqueous phase was extracted a second time with 
chloroform and then made basic by careful addition of solid K2CO3. The milky aqueous solution was 
extracted repeatedly with chloroform and the combined organic extracts were dried (MgSO*) and evap- 
orated to dryness to give the title compound, which was crystallized from ether. 



Calculated for CuH2oN6 -0.1 (C2H5)20: 


Found: 


C, 61 .82; 
C, 61 .45; 


H, 7.57; 
H, 7.65; 


N. 30.04 
N, 29.85 



EXAMPLE 109 

4-[1-(4-BOC)piperazinyl]-6-chloro-2-ethyl-5-nitropyrimidine 

To a stirred solution of 4,6-dichloro-5-nitro-2-ethylpyrimidine (509 mg, 2.3 mmol) and triethylamine (0.35 
ml, 2.5 mmol) in sieve dried DMF (4 ml) was added dropwise over 3 minutes a solution of BOC-piperazine 
(0.5 g, 2.7 mmol) in sieve dried DMF (2 ml). The mildly exothermic reaction was allowed to proceed for a 
few minutes longer after which time it was filtered and the filtrate evaporated to a gum under high vacuum. 
The residue was partitioned between CHCI3 and water, the aqueous phase extracted again with CHCI3, the 
combined organic extracts washed once with water, once with saturated NaCI solution, dried (MgS04) and 
evaporated to a dark foam. This residue was purified by preparative tic on four 20x20cm xlOOOu silica gel 
of plates with 20% ethyl acetate in hexane. The main (high Rf) band of the four observed afforded 466 mg 
of the title compound as a yellow solid which was crystallized from hexane. NMR (CDCb, £ from TMS): 1.29 
(t. CH3). 1.47 (s. C(CH3)3). 2.80 (q. CH2CH3). 3.58 (m. piperazine methylenes). 

EXAMPLE 110 

4-[1-(4-BOC)piperazinyll-2-ethyl-5-nitro-6-[1-(2.2,2-tri-fluoroethylamino)]pyrimidine 

To a solution of the foregoing material prepared in Example 109 (418 mg, 1.3 mmol) and triethylamine 
(0.2 ml. 1.4 mmol) in sieve dried DMF (5 ml) was added dropwise. with stirring, a solution of 209 mg (2.1 
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mmol) of 2,2,2-trifluoroethylamine in sieve dried DMF (1 ml) over two minutes. No exotherm was noted. 
After standing 64 hours, the reaction mixture was evaporated to dryness under reduced pressure and the 
residue was partitioned between water and CHCb. The aqueous phase y^as extracted again with CHCb. and 
the combined organic phases were washed once with water, once with saturated NaCI solution, dried 
5 (MgS04) and evaporated to a gum. This was purified on four 20x20cm xlOOOu silica gel GF plates using 
EtOAc : hexanes 1 : 4). Isolation and extraction of the main band gave 414 mg of the title compound 
suitable for further reactions. NMR (CDCI3. 5 from TMS): 1.24 (t. CH2CH3), 1.49 (s. C(CH3)3). 2.65 (q, 
CH2CH3). 3.56 (br. s piperazine methylenes). 4.36 (m, CH2CF3), 8.43 (t. NHCH2). 

JO EXAMPLE 111 

5- Amino-4-[1-(4-BOC)pipera2inyll-2-ethyl-6-[1-(2.2.2-tritiuoroethylamino)]pyrimidine 

A suspension of the foregoing material prepared in Example 110 (363 mg, 0.96 mmol) in MeOH (10 ml) 
15 containing 0.2-0.3 g Raney nickel, was shaken in a 1-2 p.s.i. atmosphere of hydrogen. After 24 hrs. the 
mixture was filtered (the organic material having now dissolved), evaporated and purified by preparative tic 
on four 20x20cm xIOOOm. silica gel GF plates using EtOAGj hexanes (1:4), to give ca. 0.2g of the title 
compound along with some recovered unreduced starting material. NMR (CDCI3. 5 from TMS): 1.25 (t, 
CH2CH3), 1.48 (s, C(CH3)3).2.68 (q, CH2CH3),"2.97 (br s NH2). 3.14 (m) and 3.58 (m) (piperazine 
20 methylenes). 4.25 (m, CH2CF3), 4.53 (t, NHCH2). 

EXAMPLE 112 

6- [l-(4-BOC)pipera2inylh2-ethyl-9-[1-(2,2,2-trlfluoroethylamino)]purine 

25 

To a solution of the foregoing material prepared in Example 111 (79 mg) in triethyl orthoformate (1.0 
ml) stirred at 60*0 was added concentrated HOI (0.01 ml). After 6 hrs. heating was stopped and the 
reaction was left standing at ambient temperature for ca. 12 hours. The solution was shaken with 1M 
KaHPO* (1 ml), the organic phase was removed, dried (MgSO*) and evaporated to a solid. The residue was 
30 purified by preparative tic using two 20x20cm xlOOOu silica gel GF plates, developed with MeOH : GH2GI2 - 
(5:95). Isolation and extraction of the main band gave pure title compound. Further purification was effected 
by crystallization from hexanes. 

EXAMPLE 113 

35 

2-ethy l-9-[1 -(2.2,2-trif luoroethy lamlno)l-6-(1 -piperazinyl)purine 

The foregoing materia! prepared in Example 112 (160 mg) was dissolved in ca. 2 ml of trifluoroacetic 
acid. After 30 minutes the solution was evaporated to a gum under a nitrogen stream and the residue was 

40 partitioned between water and CHCI3. The aqueous phase was separated, extracted a second time with 
CHGI3, then made basic by careful addition of solid K2CO3, and saturated with solid NaGI. The milky 
solution was extracted several times with CHCI3 and the combined organic phases were washed once with 
saturated NaGI solution, dried (MgS04) and evaporated to give 124 mg of a gum. Recrystallization from 
hexanes. after removal of a slight flocculant insoluble contaminant, gave 91 mg of the title compound. Mp 

45 1 04-1 06 -C. 





Calculated for Ci 3H1 7 


NsFa: 








C, 49.67; 


H. 5.45; 


N, 26.74 


50 


Found: 


C, 49.87: 


H. 5.56; 


N, 26.69 



EXAMPLE 114 

6-[l -(4"BOC)plperazinyl)-2-chloro-9-[1 -(2-oxopropyl)]purine 

The material prepared in Example 50 (1 .02g, 3.0 mmol) was dissolved in sieved-dried DMF 925 ml) and 
60% NaH in oil (156 mg. 3.9 mmol of NaH) was added and the mixture was stirred under N2 until evolution 



41 



EP 0 300 726 B1 



of H2 had ceased. Chloroacetone (0.31 ml, 3.9 mmol) was then added and the mixture was stirred under N2 
for 3 days. The reaction was evaporated to dryness and the residue was partitioned between EtOAc and 
10% aq. NasCOa. The organic phase was dried (MgSO*), filtered and evaporated to dryness to give 1.28 g 
of a pale yellow oil. Trituration under hexanes gave 1.07g of the title compound, mp 1 73-1 75 •C. 



Calculated for Ci 7 H23 N5 OCI: 


Found: 


C, 51.71; 
C. 51 .58; 


H. 5.87; 
H. 5.87; 


N. 21 .28 
20.95 



EXAMPLE 115 

6-[1-(4-BOC)piperazinylh2-chloro-9-[1-(2,2-difluoropropyl)]purine 

A suspension of MgO (50 mg) in sieve dried CHaCb (1.1 ml) containing diethylaminosulfur trlfluoride 
(0.1 ml, 0.8 mmol) was stirred while 315 mg (0.8 mmol) of the material prepared in Example 114 was added 
under nitrogen over 2-3 minutes. After 20 hours an additional 0.1 ml of diethylamino sulfurtrifluoride was 
added, and after four more hours the reaction was worked up. The mixture was added to 1M K2HPO4 and 
the mix was extracted with several portions of CHCb. The pooled organic layers were dried (MgS04), 
filtered and evaporated to give a semicrystalline product. Preparative tic on four 20x20cm xlOOOu silica gel 
GF plates developed with EtOAc : hexanes (1:1) gave 60 mg of recovered starting ketone and 184 mg of 
the title compound. 

EXAMPLE 116 

6-[1-(4-BOC)piperazinyl]-9-[1-(2,2-difluoropropyl)]-2-methoxypurine 

A mixture of the foregoing material prepared in Example 115 (50 mg, 0.12 mmol) and methanol (0.2 ml) 
containing ca. 0.4 mmol of sodium methoxide was refluxed under a nitrogen atmosphere for 18 hours. After 
cooling it was treated with a mixture of 1M KH2PO4 and CHCI3 and after thorough mixing, the phases were 
separated. The aqueous phase was extracted again with CHCI3 and the combined organic extracts dried 
(MgS04) and evaporated to give 44 mg of a semicrystalline residue. Preparative tic on one 20x20cm 
xlOOOu silica gel GF plate developed with EtOAc : hexanes (1:1) gave 6.4 mg of starting material and 29.1 
mg of the title compound as a gum which crystallized upon trituration under ether. 

EXAMPLE 117 

6-[1 -(4-BOC)pipera2inyl]-2-chloro-9-[1 -(2-fluoroethyl)lpurine 

The material prepared in Example 50 (300 mg. 0.89 mmol) was dissolved in sieve dried DMF (5 ml) 
and 60% NaH in oil (1.5 mmol) of NaH) was added. This mixture was stirred under N2 until evolution of H2 
had ceased (2 1/2hr). The mixture was centrifuged and the supernatant was added dropwise to a stirred 
solution of 1-bromo-2-fluoroethane (7.9 mmol) in 1 ml of sieve dried DMF. After stimng ovemight at room 
temperature under N2. the residue was partitioned between CH2CI2 and sat. aq. NaHCOs. The aqu. layer 
was further washed with CH2CI2 and the pooled organic layers were dried (MgSOO, filtered and evaporated 
to dryness. Purification was effected on four 20x20cm xlOOOu silica gel GF preparative plates developed 
with EtOAc : hexanes (1:1). The title compound was obtained as a crystalline solid after standina under 
Et20. 

EXAMPLE 118 

6-Chloro-2-ethyl-9-methylpurine 

This was prepared in a manner similar to that described In Example 27 for 6-chloro-2,9-dimethylpurine, 
except that 5-amino-4-chloro-2-ethyl-6-methylaminopyrimidine was used as the starting material, and the 
final product was purified by chromatography. The title compound was obtained in 65% yield NMR (CDCI3 
5 from TMS): 1.40 (t. CH2CH3), 3.06 (q. CH2CH3). 3.88 (s. NCH3). 8.00 (s, Hs). 
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EXAMPLE 119 



6-[1-(4-BOC)pipera2inyl]-2-ethyl-9-methylpurine 



5 This was prepared in a manner similar to that described in Example 28 for 6-[1-(4-BOC)pip6razinyl]-2,9- 
dimethylpurine, except that the foregoing material prepared in Example 118 (332 mg, 1.68 mmol) was used 
as the starting material. The title compound was obtained in good yield after purification on four 
20x20cmx1000a silica GF plates developed with CHCb : MeOH : NH4OH (90 : 10 : 1) 



w EXAMPLE 120 



2-Ethyl-9-methyl-8-(1 -piperazinyQpurine dihydrochloride 

The foregoing material prepared in Example 119 (300 mg, 0.87 mmol) was deblocked in the usual 
75 fashion using ethanolic HCI to give the title compound (197 mg, 0.62 mmol, 71%) as a white crystalline 
solid. 





Calculated for Ci 2 Hi s 


N6-2HCI: 






20 




C. 45.15; 


H, 6.32; 


N. 26.33; 


CI. 22.21 




Found: 


C. 45.20; 


H. 6.24; 


N, 26.53; 


CI, 22.41 



EXAMPLE 121 

6-[1-(4-BOC)piperaztnyl]-2-chloro-9-(2-propyl)purine 



This was prepared in a manner similar to that described In Example 74 for 6-[1 -(4-B0C)piperazinyl>2- 
chloro-9-(1-propyl)purine, except that 2-iodopropane was used as the alkylating agent. The reaction utilized 
678 mg (2.0 mmol) of 6-[1-(4-BOC)piperazinyl]-2-chloropurlne as starting material and gave the title 
compound (640 mg, 1 .68 mmol) in 84% yield after silica gel chromatography. Mass spec. (El) showed M*^ 
at 380 and 382 m/e. 



Calculated for C17H25N6O2CI: 


Found: 


C. 53.61; 

C, 53.61; 


H, 6.62; 

H. 6.59; 


N. 22.06 
N, 22.06 



40 

EXAMPLE 122 



6-[1-(4-BOC)piperazinyl]-2-methoxy-9-(2-propyl)purine 



45 This was prepared in a manner similar to that described in Example 75 for 6-[1-(4-B0C)piperazinyl]>2- 
methoxy-9-(1-propyl)purjne. except that the foregoing material described in Example 121 (305 mg, 0.8 
mmol) was used as the starting material. The title compound was obtained as a crystalline solid (200 mg, 
0.53 mmo, 66%) without recourse to chromatographic purification. Mass spec. (El) showed M+ at 376 m/e. 



50 



Calculated for C18H28N6O3: 


Found: 


C, 57.43; 
C, 57.30; 


H, 7.50; 
H. 7.46; 


N, 22.33 
N. 22.32 
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EXAMPLE 123 

2-Methoxy-6-(1 -piperaziny l)-9-(2-propyl)purine dihydrochloride 

The foregoing material prepared in Example 122 (150 mg. 0.40 mmol) was deblocked in the usual 
fashion using ethanolic HCI to give the title compound (89.4 mg. 0.26 mmol; 64%) as a white solid Mass 
spec. (El) showed M+ (free base) at 276 m/e. 



Calculated for Ci3H2oNgO«2HCU0.2H2O: 


Found: 


C, 44.25; 
C, 44.24; 


H. 6.40; 
H, 6.30; 


N, 23.82 
N, 23.59 



EXAMPLE 124 

6-[1 -(4-BOC)pipera2inyll-2-methoxy-9-[1 -(2-oxopropyl)]purine 

The material prepared in Example 96 (84 mg. 0.25 mmol) was dissolved in sieve dried DMf (2 ml) and 
60% NaH in oil (15 mg. 0.38 mmol of NaH) was added. This mixture was stirred under Nz under evolution 
of H2 had ceased. Chloroacetone (0.03 ml. 0.38 mmol) was then added and the stimng was evaporated to 
dryness and the residue was partitioned between EtOAc and 10% aq. NaaCOa. The organic phase was 
dried (MgSO*). filtered and evaporated to an oil. This was purified on a dry packed silica gel 60 column (25 
ml) developed with a step gradient (3:7 to 7:3) of EtOAc : hexanes to give 80 mg (0.2 mmol. 80%) of the 
title compound as a chromatographically pure oil which crystallized upon trituration. 

EXAMPLE 125 



2'Methoxy9-[1 ■(2-oxopropyl)]-6-(1 -piperazlnyl)purlne dihydrochloride 

The foregoing material prepared in Example 124 (65 mg. 0.17 mmol) was deblocked using ethanolic 
HCI in the usual fashion to give the title compound (25.7 mg, 0.07 mmol. 43%) as a white solid. Mass spec 
(El) showed M+ (free base) at 290 m/e. 



Calculated for Ci3Hi8N6 0-2HCI»H2 0: 


Found: 


C. 40.96; 
C. 40.76: 


H, 5.82; 
H. 5.69; 


N, 22.04 
N. 22.04 



EXAMPLE 126 

9'[1 -(2,2-Difluoropropyl)]-2-methoxy-6-(1 -piperazinyl)purine dihydrochloride 

The material prepared in Example 116 (96 mg. 0.23 mmol) was deblocked in the usual fashion u; 
ethanolic HCI (6.5 ml) to give the title compound (59.8 mg, 0.15 mmol, 65%) as a white crystalline solid. 



Calculated for C13H1EN6OF2 •0.7H2O2HCI: 





C. 39.24; 


H, 5.42; 


N, 21.13; 


CI, 17.82 


Found: 


C, 39.03; 


H. 5.34; 


N. 21.34; 


CI. 17.92 
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EXAMPLE 127 

5- Amino-4,6-dichloro-2-ethylpyrimidine 

5 4,6-Dichloro-5-nitro-2-ethylpyrimldine (185 g, 0.83 mol) was dissolved in methanol (1.5L) and reduced 
under 15 p.s.i. H2 in the presence of Raney nickel (30 g) for 5hr. The mixture was filtered through Celite 
(washing well with MeOH) and the filtrate was evaporated to dryness to give 159.1 g (0.83 mol, quantitative 
yield) of the title compound as a chromatographically pure (silica get plates, developed with EtOAc : 
hexanes. 3:1) dark liquid which was used directly in the next step. 

10 

EXAMPLE 128 

6- Chloro-5,6-diamino-2-ethylpyrimidine 

75 The material prepared in the foregoing Example 127 (6.19 g, 32 mmol) was dissolved in 2-propanol (75 
ml) and 10 ml of anhydrous ammonia was added. This was sealed in a pressure vessel and heated at 110 • 
for 4 hr. The mixture was vented and then evaporated to a solid residue under a stream of nitrogen. This 
residue was leached with CH2CI2 (3x10 ml) and the soluble material (3g) was shown (tic, EtOAc : hexanes, 
1 : 1) to be predominantly unreacted starting material, whereas the insoluble material (3.29g, 19 mmol) was 

20 chromatographically pure title compound, suitable for the next reaction (Yield, 60%; quantitative, based on 
recovered starting material). 

EXAMPLE 129 

25 6-Chloro-2-ethylpurine 

The material prepared in the foregoing Example 128 (1.50g. 8.72 mmol) and triethylorthoformate (15 ml) 
were mixed and heated at 60' for 1 hr. Concentrated HCI (0.15 ml) was added and the heating was 
continued overnight. After cooling to room temperature the suspension was filtered off and the solid was 
30 washed with EfcO. This solid product (l.lg) was essentially chromatographically pure (silica gel; CHCI3 : 
MeOH : NhUOH - 90 : 10 : 1). An analytical sample was prepared by recrystallizaton from MeOH. NMR 
(DMS0-d6. 5 from TMS): 1.31 (t. CH2CH3), 3.95 (q, CH2CH3). 8.57 (s, H8). 
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Calculated for C7H7N4CI: 






C. 46.04; 


H, 3.86; 


N. 30.68; 


CI. 19.41 




Found: 


C, 45.45; 


H. 3.98; 


N. 30.38; 


CI, 19.91 



^ EXAMPLE 130 

6-[1-(4-B0C)pipera2inyl]-2-ethylpurine 

The material prepared in the foregoing Example 129 (1.75g, 9.6 mmol), BOC-piperazine (1.97g, 11 
mmol), triethylamine (2.8 ml. 20 mmol) and i-amyl alcohol (20 ml) were mixed and heated under reflux 
under N2 for 3 hr. The mixture was allowed to cool and the solid was filtered off and washed with a small 
portion of i-amyl alcohol and then with Et^O. Yield 2.1g, 66%. 

EXAMPLE 131 
50 

6-[1-(4-BOC)piperazinyl]-2-ethyl-9-(2-fluoroethyl)purine 

The material prepared in the foregoing Example 130 (401 mg, 1.21 mmol) was dissolved in sieve dried 
DMF (5 ml) and 60% NaH in oil, 73 mg. 1.8 mmol of NaH) was added. This mixture was stirred under N2 
until the hydrogen evolution had ceased. The mixture was centrifuged and the supernatant was added 
dropwise. with stirring, to a solution of 1-bromo-2-fluoroethane (1.002g. 7.89 mmol) in sieve dried DMF (1 
ml). This mixture was stirred under N2 overnight and then was evaporated to dryness in vacuo. The residue 
was partitioned between 1M KH2PO4 and CH2CI2, and the aqueous phase was washed once more with 
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CH2CI2. The pooled organic layers were washed with H2O and sat. aq. NaCI. and then dried (MgSO*) 
filtered, and evaporated to dryness (531 mg). This was purified on four 20 x 20 cm x lOOOu silica gel Gf^ 
plates developed with EtOAc : hexanes (1:2) to give 445 mg (1.18 mmol. 97%) of the title compound. 

EXAMPLE 132 



TO 



2-Ethyl-9-(2-fluoroethyl)-6-(1 -piperazinyQpurine dihydrochloride 

The material prepared in the foregoing Example 131 (339 mg. 0.90 mmol) was deblocked in the usual 
fashion using ethanolic HO (2.0 ml) to give the title compound (149 mg. 0.4 mmol. 44%) as a white 
crystalline solid. 





Calculated for CisHis 


N6*2HCI: 






IS 




C, 41.27; 


H, 6.27; 


N, 22.21; 


Ci, 20.15 




Found: 


C. 41.02; 


H. 6.37; 


N, 22.35: 


CI. 20.02 



20 
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EXAMPLE 133 

2-Methoxy-6-(1-piperazinyl)-9-(2-furamylmethyl)-9H-purine 

To 2-methoxy-6-[1-(4-tertbutoxycarbonyl)-pipera2inyl]-9H-purine (1.05g.. 3.1 mMol) in DMF (10 ml 
sieve dned) at 0-C under N2 was added sodium hydride (60% dispersion) (0.25 g.. 6.3 mMol). The mixture 
was washed to RT. and after stirring at 25' for 2 hours, the solution was centrifuged. The brown solution 
was then added dropwise over 5 minutes to a solution of 2-chloromethylfuran (W.R. Kirner, J Am Chem 
Soc 50, 1958 (1928)) (0.44 g.. 3.8 mMol) in DMF (1 ml) at O'C. After allowing to warm to RT overnight the 
DMF was removed in vacuo over a 60" bath. The mixture was acidified with a saturated solution of KHzPO^ 
(25 ml), and the mixture was extracted with chloroform (3x25 ml). The combined extracts were dried over 
MgSO* and the solvent was removed in vacuo to leave a light tan oil (2.0 g); nmr (CDCb) a • 1 43(9H S) 
3.52(4H, m). 3.95(3H. s). 4.22 (4H. m). 5.23(2H. s). 6.32(1 H, m). 6.37(1 H, d). 7.37(1 H. d) 7 61(1h' s)' 
contained 1.0 eq. of DMF; mass spectrum (FAB): 415. y > >• 

The crude oil (2.0 g) was dissolved in a mixture IN-HCI (12 ml) and acetonitrile (12 ml). After 2 hours at 
RT the solvent was partially removed in vacuo and dried under a stream of Nj. The residue was dissolved 
in H2O (50 ml), decolorized with Darco and made basic to pH 12 with 10% NaOH. The product was 
extracted with CHCI3 (3X25 ml), dried over NazSO* and concentrated to a light oil (0.8 g) of 2-methoxy-6- 
(1-pipera2inyl)-9-(2-furanylmethyl)-9H-purine; nmr (CDCI3) «: 2.94(4H. m), 3.94(3H, s). 4 22(4H bd m) 5 23- 
(2H, s), 6.31(1H, m), 6.36(1H. d). 7.35(1H. d). 7.59(1H. s); mass spectrum (FAB): 3 15 ■ • ■ 



Anal. Calcd. for Ci5Hi8N602-0.58 H2O: 


Found: 


0. 55.54; 
C, 55.56; 


H, 5.94; 
H. 5.95; 


N. 25.91 
N. 25.82. 



A portion of oil was dissolved in three fold excess of 4N ethanolic HCI. The solution was concentrated in 
vacuo to remove excess HCI and the product was triturated with EtzO-EtOH to yield a crystalline salt- m5" 
174- dec; nmr (DjO) «: 3.52(4H. m). 4.10(3H. s). 4.53(4H. m). 5.44(2H. s). 6.54(1 H, m). 6.63(1 H. d). 7.5&^ 
(1 H, s), 8.1 8(1 H, d). 
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Anal. Calcd. for Ci5Hi8N6 02*2HCI. 1.5 H2O: 


Found: 


C. 43.49. 
C. 43.70: 


H, 5.60;' 
H. 5.62; 


N, 20.28 
N, 20.37. 



TABLE 1 

PROTOM MMR SHlfT PATA rOP ft,n,PTPrPA7TWYnPllPTMr< 



3.60(11), 4.2S<>n) 
3.50(11). 4.30(n) 

3.60(n). 4.00(in) 

3.5S(ii). 4.55(m) 
3.6D(m). 4.30(iR) 



3.6D(m}, 3.90(in) 
4.10(m) 



3.58(11). 4.29(11) 

3.59(11), 4.29(B) 
3.55(n). 4.70(ii) 

3.5S(B). 4.42(«) 



HctcrQCYClic 

Pratont 
7.95(s). e.39(s) 
7.70(s). 8.38(s) 

7.85(1). B.O(s) 

8.25(s). 8.43(s) 
7.70(s). 8.10(5) 



8.20(s). 8.30(s} 



8.29(t) 

6.30(s) 
8.25(s) 

8.36(s) 



Oth>r« 



1.5D(»)-C(CH^) 

1.50(s)-C(CM^) 

3.B2U)-N9-CH^ 

1.50{i)-C(CH^) 

2.50{m)-N3-CH^ 

3.90($)-N9-CH^ 

2.95(s) 

3.6S«4.00(m) 

4.35(s) 

4.40(d) 

5.00(s) 

5.1S(s) 

5.70(d) 

6.50(d) 

7.40(m) 

2.90(m) 

4.12(n) 

4.40(11) 

6.00(4) 

7.40(«) 

1.46(»)-C(CM^)j 

2.60(s)-C8-CH^ 

2.67(s).C:8-CH^ 

1.42(s)-C(CH^)j 

2.50(i)-C8-CH^ 

3.66(s)-C9*CH^ 

2.62(t)-C8-CN^ 

3.78(»)-C9-CH^ 
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TABLF 1 >r»M.^) 



B»tai>»tir»« 

Prflton< 

22* 3.47(11), 4.13(ti) 8.22(i) 



23 3.44(fi). 4.40(m) 

24* 3.59(B). 4.29(m) 

25* 3.42(«). 4.06{m) 

26** 3.55(in), 4.54(m) 

26* 3.56(m). A.2€(n) 



29 3.56(»), 4.20(m) 



30 



3.54(fn), 4.16(m) 



31 3.44(n). 4.08(n) 



32 3.S3(m). 4.36(a) 



33 3.36-3. S0(»). 4.06(ri) 



8.32(s) 
6.32(s) 
7.99(s) 

6.44(s) 
7.64(j) 



1.41(t)-C,CMj)^ 

3.47(s)-N9-CM^ 

3.74(s)-N9-CH^ 

1.49($)-C(CM2)^ 

K44(i)-C(CH^)^ 



2.34(d)-C8-NHj 



1.49($)-C(CH^)^ 

2.5B($)-C2-CH^ 

3.78(s)-N9-CH^ 

1.49(s).C(CH^)^ 

2.54($)-C2-CM 

3.72($)-N9-CH^ 

1.4B($)-C(CH ) 

2.52($)-C2-CH^ 

3.09(d)-C8-NHa!^ 

3.46($)-N9*CH^ 

1.38<$)^(CH^)^ 

2.42(f)-C2-CH^ 

2.83(8)<8-N(CH^)2 

3.50(s)-M9-CH^ 

2.50(t)-C2^H^ 

3.15(t)-C8-NKQ|^ 

3.62(»)-lf9-CH^ 

1.38(»)-C(CM ) 

1.85(«).(CH2)^- 

2.42(i)^.CH^ 

3.36*3.50(ii)» 

3.54(().M9^H 
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TABir 1 fCant'H^ 



3.44(m), 4.04(n) 



3.50(m). 4.46(in) 



3.S0(m). 4.28(m) 



3.42*3. S4(in). 
4.02-4. 16(in} 

3.53(in}, 4.1B(m} 



2.89(n). 
3.66-4. 14(n} 
3.40-3.60(n). 
4.S1(ii) 



6.20(s) 

B.24(s) 

6.15(s) 
8.14(s) 



3.56(11). 4.25(11) B.26(s) 



3.56(n), 4.20(11) e.48(s) 



Qth#ri 



1,40(f)-C(CH^)j 

2.43(t)-C2-CHj 

3.20(s)-C8-OCH^ 

4.00(s)-N9*CH^ 

2.68(s)-C2-CH^ 

3.13(s)-C8-N(CH^)2 

3.76(»)-N9-CH^ 

2.67{$).C2-CH^ 
3.7B-3.98(n)- 

1.42(s)-C(CH^)2 
3.4B(s)*CB-DCH^ 
4.08(S)-N9-CH^ 
K47(s)-C(CH^)^ 
1.95($)-C8-N(CM^)2 
3.62(i)-W9-CH^ 
3.43($)-C8-0CH^ 
3.88-4. 14(s).N9-CH^ 
1.42(i)-C(CHj)^ 
1.92(*).(CM^)2. 
3.40*3.60(ii)- 
-CH^NCH^. 
4.62(S)-«I9-CH^ 
t.48(»)-C(CHj)^ 
2.72(»)-CB-SCH^ 
3.B5(t)-N9-CH^ 

2.17(«)-(CM2)2- 
3.97(«)-ll9-CH^. 

2 2 
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TABLg 1 fr..|.rt) 



3.56(m). 4.38(n) 



43 



45 3.56(in). 4.24(in) 



46 3.46(«). 4.55(m) 



48 3.57(m), 4.28(i«) 
b 

49 3.49(in), 4.45(m) 

50* 3.58{m). 

3.80-4.fiO{br) 
51* 3.46(n) 

3.60-4.B0(br} 
52^ 3.44(a), 4.42(11) 
53* 3.53(»), 4.17(«) 



e.46(s) 



7.88(s} 

B.17(s) 

6.03(s) 
7.45(s) 



S4 3.40(a). 4.38(a) 8.00(s) 



Oth»rt 



3.27(s)^6-W(CH^)2 
3.86(»).N9-CH^ 
1.49(s)-C(CH^)^ 
2.52($)-C2 or CB-CH^ 
2.56($)-C2 or C8.CH^ 
3.68(s)rN9-CM^ 
2.60($).C2 or C8-CH^ 
2.65(s)-C2 or CB-Ch^ 
3.74($)-N9-CH^ 
1.50(s)-C(CH^)^ 
2.62(s)-C2/C8-CH^'$ 
2.6l(s)-C2 or CS-CM^ 
2.64($)-C2 or C8^H^ 
1.50(s)-C(CH^)j 



1.43{$)-C(CH^)^ 

3.69(s)^9-CH^ 

3.72(f)-W9-CH^ 

1.47(t)^(CHj)^ 

3.64(i)^9-<H^ 

3.7S(t)Hnorpho1fint CH^ 

3.74(i)^9-CH^ 



3.80(n)Hnorpho1inf M 
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TABLE 1 fCont'rf^ 

Keionflncet Pmtbni. 

3.46*3.e2(«). 7.40(s) 
4.19(m) 



Oth»r« 



1.48(»)-C(CMj)^ 

3.66(s)-N9-CH^ 
3.48*3. 62(m). 



3.46(m), 4.53 



3.S4(ffl). 4.20(ni) 



3.46(ni), 4.57<ti) 



3.54<m), 4.19(ffi) 



3.4a-3.60(fk) 
4.Y4(n) 



2.64.2.96(01). 
4.03(«i) 



7.42(s) 



7.84($) 



7.41(j) 



3.46(in). 4.52(in) 7.aB(s) 



3.S4(»). 4.13(11) 



2 2 
2.06(m)-(CH^)^- 

3.62(in)-CM^NCM2- 

3.B1($)-N9-CH^ 

1.48(s)-C(CH^)^ 

3.00(d)^2-NH£tj^ 

3.66(s)-N9-CH^ 

3.02($)-C2-NH£H^ 

3.78(s).N9-CH^ 

1.48(s)-C(CH^)j 

3.17($)-C2-N(CM^) 

3.e6(s)-N9-CH^ 

3.26($)^2.W(CH^) 

3.a4(»)-N9-CH^ 

l.4a(s)-C(CH^)^ 

3-16(»)^^(CM^), 

3.60(s)-N9^N^ 

1.49(t)-C(CM^l2 

2.eB(s)-C2-W(CH_). 

3.16(t>-C6-M(CH,K 

9 4 

3.53(t>-lf9-CH^ 

2.90(Bi)-C2-W(CH-), 
3 i 

3.10(»W6-N(CH,), 
3 i 
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Rtipnancei tialno^ 

3.54(«), 4.24(B) 7.56(») 



3.42(ffi). 4. 44(11) 



3.S4(m), 4.23(Ri) 



3.48(in), 4.52(in} 



3.56(n). 4.24(m) 

3.46(01). 4.48(111) 
3.28-3.38(11). 
3.60-3.80(«). 
5.28-5.42(11) 
2.80(n). 4.43(a) 



3.46(11) • 4 46(11) 
3.58(11) » 4.28(A) 



6.00(s) 



7.54($) 



8.10($) 



7.5S(s) 

7.97($) 
7.98(s) 

7.42(i) 



6.00(s) 
7.69(s) 



i.48(»).C(CHj)j 

3.73(s)-N9-CH^ 

3.96(s)-C2-0CH^ 

3.72($)-N9.CH^ 

4.00(s)-C2-0CH^ 

U38{d)-OCH(£H^)^ 

1.48{5)-C(CH^)2 • 

3.70(t)-N9-CH^ 

5.26(in}-C2-0CH- 

1.40(d)-OCH(CH^)2 

3.80(s)-N9-CH^ 

5.42(m).C2-0CH. 

3.52(s)-N9-CH^ 

1.48(s).C(CH^)^ 

3.21(s)-C2-N(CM^) 

3.24(s)-C2.N(CH^)_ 

3.0Us)-NCH 

•I 

3.25(i)-C2-N(CH^)2 



2.50(s)-NCH^ 

3.17(»X2-W(CH^)2 

3.66(t)-M9-CN^ 



0.95(t)-CH2CH^ 
1.48($)-C(CH^)^ 
l.90(i>)-CH2£M2CH^ 
4.12(l).N£H2CM2CHj 
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TABLE 1 fCont'J), 
RgignancM PrpUni 

75* 3.58(ti), 4.27(i>) 7.59(s) 



76 3.46(m). 4.48(01) 8.12(s) 



77 3.57(m), 4.26(m) 7.61(s) 



76 3.44(m}, 4.46(in) 8.05(s) 



79 3.60(B). 4.30(D) 7.e6(s) 



BO 3«S6(i>). 4.17(a) 8.72(i) 



Oth»rs 



0.96v)-CH^CM^ai3 

K48(«)-C(CH^)3 

1.89(m)-CH^Ctl^CH^ 

3.97(j)-OCH^ 

4.08U)-N£H^CM^CM^ 

0.88(t)-CH2CH2C<3 

4.03(s)-OCH^ 

4.14(t)-N£H2CM^CH^ 

0.9fl(l)-CH^CH^£ii^ 

1.49(s)-C(CH^)j 

1.89(m).CH^£H^CH^ 

2.57($)-SCH^ 

4.10(t)-N£i!^CH2C«^ 

0.86(1 )-CM2CH^^ 

2.59(s)*SCH^ 

1.5D(«)-C(CH^)^ 

3.38(s)-0CH^ 

5.51(i)-WCH20 

1.49(s)-C{CH^)^ 

2.43(t)-CM2Cll^ 

3.37(»)-0CH^ 

4.49(q)-ai2^"3 
S.46(s)«^CH^0 
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3«36-3.S0(n). 
4.32-4.49(11) 



3.52-3.64(m). 



3.50-3.66(11). 
4.l6-4.40(br n) 



3.45(«). 4.46(m) 



TA8U \ fCont'tf) 

8.09(s) 
7.e7(s) 

7.76($) 
8.12($) 



3.5B(«). 4.19{br •) 7.B2(s) 



3.58(«). 4.27(l>r m) 7.70(s) 



1.38(t)-CH2£H^ 

3.39(s)-0CH^ 

5.52(s)-NCH^0 

6.27(s)-CHC00 

1.19{t)^)CH^CH^ 

1.50($)-C(CH^)^ 

3.52-3. 64-0I;m^CH^ - 

(overlap with piperazine) 

5.55($)-NCM20 

1.1B($)-0CH2£M^ 

1.50(s)-C(CH^)^ 

3.50.3.66-OlM^CM^ 

(overlap with piperaxine) 

3.9B(s)-0CM^ 

5.52(s)-NCM^0 

1.17(t)^CM2£b^ 

3.68(q)-0£ti2CH^ 

4,00(»)-0CH^ 

5.59(s)-NCH20 

6.26(t)-0HC00 

0.44(11) and 0.68(tt). 

cyclopropyl nethyUnes 

1.44.1.22(n).CH 

K49(s)-C(CH^)^ 

4.01(d)-NCH2 

0.43(11) and 0.64(n) 

cycloprppyl Methylenes 

1.22»1.36(in).CH 
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TABLE ] (Conrdl 



C&A!&fil£ Pigfrailne tifthjflcne Hettracycllc 

R#<ftnang»« Protons 



TO 



75 



20 



25 



30 



35 



40 



45 



67 3.48(n). 4.40-4.S6(in) 8.24(s) 



66 3.S6(n). 4. ie-4.40(m} 7.82(s) 



89 3.S7(wi). 4.16-4.36(ffi) 7.70(s} 



90 3.48(n). 4.49(») 8.tO(t) 



1.49(J).C(CH^)^ 
3.96(d)-NCM2 

4.40{Q)-0£il2CH2 

0.46(m) and 0.67(in), 

cydopropyl methylenes 

1.26-1 .44(in)*CH 

1.40(l)-OCH^CH2 

4.04(d)-NCH^ 

4.46(9)-0£H2CH^ 

(overlap with piperazine) 

1.49(s)-C(CH^)2 

3.34(s)^CH^ 

3.70(t)-NCH2Ca20 

4.I6-4.4O-NCM2CM2O 

(overlap with pipcraiine) 

3.33(s)-0CH^ 
3.70(1 >-NCH2Ql20 
3.96($)-C2-0CH^ 

(overlap with piperazine) 
3.36(t)-0CN, 



3.86(t)-WCM2Q!20 
4.04(s)-C2-OCH^ 



so 
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Brtpnancn ProtM^ 

3.S9(fi). 4.28(br ■) 7.91(s) 



3.58(fli). 4.27(br n) 7.77(s) 



3.46(in). 4.4S(m) 



3.56-3.70(m), 
4.30(br m) 



3.52-3.68(11), 
4«27(br m) 



8.09(s) 



7.87($) 



7.73(») 



3.60(B), 4.31 (bra) 7.77(ft) 



Oth#ri 



K49{t).C(CH^)j 

2.t4($).SCM^ 

5.17(»)-NCH^S 

1.50($).C{CH^)^ 

2.15(s)-SCH^ 

3.97(s).0CH 

5.15($)-NCH2S 

2.14($)-SCH^ 

3.9S(s)-0CH^ 

6.27(s}-CHC00 
-0.02(5)-5i(CH^)2 
0.65(d of €)'CH^$i 
K50{s)-C(CH^)^ 
3.56-3.70-^Clj2CH^ 
(overlap with piperaxint) 
5.5S(s).NCM^0 
-0.04{i).Si(CH^)j 
0.92(d of d) -CH^SI 
1.48(») •C(CH^)j 
3.52-3.68 -Om^CN^ 
(overlap %#ith piporuine) 
3.97($).OCH^ 

1.49(s)-C(CMj)j 
4.00(s) -^CH 
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97* 3.S6(B). 7.66($) 
4.18-4.S2(br m) 



10 



15 



20 



25 



30 



35 



40 



9B 3.48(m). 4.42^.64{in) 6.10(s) 



99 3.5B<m). 4.26(br m) 7.B2(s) 



100 3.&B(in), 4.26(br in) 7.73(s) 



101 3.43(n}, 4.44(n) 6.08(s) 



102 3.44(11}. 4.42Cn) e.OO(s) 



103* 3.56(«). 4.28(br «) 7.59(s) 



Kv9(i) -C(CH^)j 

3.9S(t) -OCH 

4.18-4.52(d Of t) -NCH^ 

(Overlap with piperazine) 

4.74(d of t) -CH^F 

4.02(s) -OCH^ 

4.42-4.64(d of t) -NCH^ 

(overlap wUh piperazine) 

4.B4(d of t)-CH^F 

1.49($) -C<CH^)3 

2.49{t) -CH 

3.98(s) -OCH^ 

4.90(d) -NCH^ 

1.49(s) -C(CH^)3 

3.9B(S) -OCH^ 

5.66(d) -CH^ 

7.31(t) -NCM 
2.90(1) -CH 
3.9B(s) «OCH^ 
4.90(br s) -NCH^ 
3.9B(a)-0CN3 
5.78(d)-CM^ 
7.10(t)-IICH 
l-48(»)-C(CH^)j 
3.86(s)-0CH^ 
4.72(d of D-NCH^ 
S.13-S.33(n}-CHsCjH^ 
6.03(ei)-CH 
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Plpffinnf mhvlfnf H#t#rf>fwfi^r 

i.46(m). 4.49(11) 8.06(s) 



3.57(n). 4.2B(m) 



7.65(s) 



3.00(m}. 4.27(in} 7.64(s) 



3.S9(«). 4.30(11) 7.77(s) 



3.03(a), 4.30(B) 7.75(s) 



3.S9CII). 4.29(br m) 7.70(t) 



4,01C»)-OCH^ 

4.72-4.84-NCH^ 
2 

(overlap with H^O) 

4.96-5.34(m)-CHrtH^ 

6.06(m).CH 

1 .0-1 .23(B»).cyclopropy1 
methylenes 
1.35(t)-CH^ 
1.49($)-C(CH^)^ 



2. 



3.38-3.50(m}.NCH 

0.99-1 .22(ni}-cyclopropy1 

methylenes 

K34(t)-CH^ 

2.84(q).CH^CM^ 

3.42(m).NCH 

1.34(t)-CH2CM^ 

1-51(f)-C(CH^)^ 

2.83(q)-a!2CH^ 

l.33(t)-CH^^ 
2.82(q)-£H2CM^ 

4.79(q).Ca2C^3 
1.49(s)-C(CH^)^ 

2.31(t)-C0CH^ 



5.00(s)-NCH2CO 
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TABIF 1 fCftM'riV 

115^ 3.^9(iR). 4.7 brm) 7.79(s) 
116^ 3.S7Cn). 4.26(br m) 7.66(s) 

n? 3.55(m), 4.26{br m) 7.76{$) 

119* 3.57(ffl), 4.26(m) 7.6S(s) 

120^ 3.S9(m), 4.72{in) e.22(s) 
121* 3.S8(m). 4.26(br «) 7.77(s) 
122* 3.S4(ii). 4.a4(br n) 7.63(s) 

123^ 3.43(n). 4.44(«) B.06(ft) 



1.48(s)-C(CH^)j 
1.63(t)-CF^^ 
4.51(t)-NflJ2Cr2 
1.48($).C(CH^)3 

3.96($)-0CH^ 

l.B8($)-C(CH^)^ 
4.44(d Of D'HQH^CH^r 

4.72(d of D-NCH^tH^r 

1.33(t).CH^CM^ 

1.4B(S)-C(CH^)2 

2.84<q).£H^CM^ 

3.79(s)-NCH^ 

1.43(t)-CM2C!J^ 

3.05<q)-£!l2CH^ 
3,97($)-WCH^ 

1.50(s)-C(CH^)^ 

1.56(d)-CH{CH^)2 

4.84(«).£tl(CH^)2 
1.48(s)-C(CMj)j 

3.94<»)^CH^ 

4.74C«)-fl|CCMj)^ 

1.54(d)-CH(aij)2 

3.97<»)^)CHj 

4.68(ii)-QI(CH,), 
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TABLP 1 fCuntMl 



12/ 3.59(ffi), 4.26(br ») 7.S9: ) 



12s 3.42(B). 4.45(>i) 7.B8(s) 



126 3.53(n). 4.56(in) 8.15(s) 



no 3.60(in), 4.35(m) 



131 3.59(ii»), 4.31(«) 



7.85(s) 



7.77($) 



132 3.S6(«), 4.60-5.14(«) B.31(s) 



Oth#r« 



K50(i)-C(CH^)j 
2.2B(s)-C0CH^ 
3.95(s)-OCH^ 
4.94(s)-NCK^C0 
2.37($) -COCH^ 
3.94(s) -OCM^ 
5.22(») -NCH^CO 

i.82(t) -cr^Dlj 

4.09(s) -OCH^ 
4.62(t) -Nfla^cr^ 
1.41(1) -CH^CHj 
K49{s) -CiCH^)^ 
2.92(q) -tii^CH^ 
1.33(t) -CH^Ctij 
1.50(1) -C(CH^)2 
2.62(q) -QijCH^ 
4.48(d Of I) -Wfll^CM^F 
6.77(d of t) -HCM^Ca^r 
1.42(t) -CN^QI^ 
3.03(q) 

4,60-5. Uimy^Qi^a^r 
(overlap with piporaxint 
ond HDO). 



All Moturod at 200 HH2 in 'coCK or Vo 

3 2 

ChcmUal shifts In 6 ppn from THS (CDCl^l or TSP (O^O) 



60 



EP 0 300 726 B1 



TABLE 2 



PROPERTIES OF OTHER ALKYL 6-(1-PIPERAZINYL)PURINES 


Substituent 


Salt Form 


200 MHz Proton NMR -(D2O. 5 from Tor) 


2-methyl 


diHCI 


2.66 (s, 3). 3.51 (m. 4). 4.54 (m, 4). 8.22 (s. 1) 


2.9-dimethyl 


diHCI 


2.70 (s, 3). 3.52 (m, 4), 3.90 (s. 3), 4.62 (m. 






4). 8.1 6 (s, 1) 


3-methyl 


diHCNO.33 H2O 


3.52 (m, 4). 4.10 (s. 3), 4,52 (m. 4), 9.40( s. 






1), 8.56 (s, 1) 


3-ethyl 


diHCUO.SHaO 


1.58 (t, 3), 3.56 (m, 4). 4.58 (m. 6). 8.41 (s. 1), 






8.61 (s. 1) 


4',9-dimethyl 


diHCI^0.5H2O 


^ 3.02 (s, 3), 3.32 (t. 2), 3.78 (m. 4). 3.90 (s. 3). 






5.38 (d, 2), 8.24 (s, 1). 8.46 (s. 1) 


9-ethyl 


diHCI 


1.49 (t, 3), 3.58 (m, 4). 4.34 (q, 2), 4.58 (m, 4), 






8.38 (s. 1), 8.48 (s. 1) 


9-isopropyl 


dlHCI-0.33H2O^ 


1 .60 (d. 6), 3.55 (m, 4). 4.80 (hept, 1). 8.39 (s. 






1). 8.41 (s, 1) 


9-benzyI 


diHCI 


3.52 (m. 4). 4.52 (m. 40. 5.50 (s, 2). 7.35 (m, 






5). 8.30 (s. 1)8.40 (s. 1) 



Claims 

25 Claims for the following Contracting States : AT, BE, CM, DE, FR, GB, IT, Li, LU, Nl^ SE 

1. A compound having the formula: 



30 



35 




I 



40 

wherein X, and Y have the following meanings: 



45 



50 
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X 


Y 


N-(R3)„. 
CRa 
N 
N 


♦J"(R3)n 

N-Rs 

S 

0 



and Ri and R3 are independently hydrogen, loweralkyi, cycloloweralkyl. loweralkenyl. loweralkox- 
yloweralkyl, loweralkenyl. loweralkynyl. or phenylloweralkyi or substituted loweralkyi where the substltu- 
ent Is from 1 to 3 of halogen, loweralkylthio. loweralkylsulfinyl, loweralkylsulfonyl. loweralkylamino or 
diloweralkylamino. or the substituent is one of a 5- or 6-membered heteroaromatic ring system with 
nitrogen, oxygen or sulfur as the heteroatom. and m and n are 0 or 1 such that when m is 0. n is 1 and 
when m Is 1, n is 0; 

R2 and R4 are independently hydrogen, loweralkyi. cycloloweralkyl, loweralkoxy. loweralkylthio. 
loweralkylsulfinyl. loweralkylsulfonyl, loweralkenyl. loweralkenyloxy. loweralkynyl. mono, di. or 
trihaloloweralkyi, phenyl or substituted phenyl where the substituent is from 1 to 3 of halo or loweralkyi, 
phenylloweralkyi. amino, loweralkylamino or dialkylamino where the alkyi groups can be linear] 
branched or joined in a ring of 5- or 6-members optionally containing oxygen or nitrogen as a 
heteroatom: wherein when Ri, R2. Ra or R4 is a lower alkyI or lower alkoxy group, said group is In a 
linear or branched configuration and contains from 1 to 6 carbon atoms, and when Ri , R2. R3 or R4 is a 
lower alkenyl or loweralkynyl group, said group is in a linear or branched configuration and contains 
from 2 to 6 carbon atoms, and when Ri, R2, R3 or R4 is a cycloloweralkyl group, said group contains 
from 3 to 6 carbon atoms; and the pharmaceutically acceptable salts thereof. 

2. The compound of Claim 1 wherein Ri is hydrogen, loweralkyi. or loweralkenyl; R2 Is loweralkyi. 
loweralkoxy. amino, loweralkylamino. diloweralkylamino or pyrrolidine; each R3 is independently hy- 
drogen, loweralkyi, loweralkoxy loweralkyi, or halogenated loweralkyi. 

3. The compound of Claim 2 wherein Ri is hydrogen, methyl, ethyl or 2-propenyl; R2 is methyl, ethyl, 
methoxy. ethoxy, amino, methylamino. dimethylamino, pyrrolidine or ethylamino; each R3 is indepen- 
dently hydrogen, methyl, ethyl, n-propyl. Isopropyl, methoxymethyl, methoxyethyl or fluoroethyl; and 
each R4 is independently hydrogen, methyl, methylamino. or dimethylamino. 

4. The compound of Claim 1 having the formula 




wherein Y is S or N-R3 and the con-esponding X is N or C-R3. and Ri, Ra, R3 and R* are as defined in 
Claim 1. 



5. The compound of Claim 3 wherein X and Y are independently N and N-R3. 
6- The compound of Claim 5 wherein X is N and Y is N-R3. 
7. The compound of Claim 6 wherein R3 is a halogenated branched loweralkyi. 
a. The compound of Claim 7 wherein R3 is a halogenated isopropyl group. 
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9. The compound of Claim 8 wherein R3 is a fluorinated isopropyl group. 

10. The compound of Claim 9 wherein R3 is 1.3-difludfb'isopropyl. 

s 11. The compound of Claim 5 wherein Ri is hydrogen or methyl, and R2 and R4 are independently 
hydrogen, methyl, methoxy, ethoxy or dimethylamlno. 

12. The compound of Claim 1 which is X=N. Y = N-CH3. Ri =H, R2 =CH2CH3 and R* =H. 

10 13. The compound of Claim 1 which is X=N, Y = N-CH2CH2CH3, Ri =H, R2 =OMe and R4 =H. 

14. The compound of Claim 1 which Is X = N. Y = N-CH2 0CH3, Ri =H, R2 =OCH2CH3 and R4 =H, 

15. The compound of Claim 1 which is X = N. Y = N-CH2CH2F. Ri =H. R2 =0CH3 and R* =H. 

T5 

16. The compound of Claim 1 which is X=N. Y = N-CH2CH2F. Ri =H, R2 =CH2CH3 and R* =H. 

17. The compound of Claim 1 which is X=N, Y = NCH2CH2CH2F, Ri =H, R2 =0CH3 and R4 =H. 
20 ia The compound of Claim 1 which is X = N, Y = NCH(CH3)2, Ri =H, R2 =0CH3 and R4 =H, 

19. The compound of Claim 1 which is X=N, Y = NCH(CH2F)2. Ri =H, R2 =0CH3 and R4 =H. 

20. The compound of Claim 1 which is X = NCH(CH2F)2. Ri =H. R2 =OCH2CH3 andR4 = H. 

25 

21. The compound of Claim 1 which is X=N. Y = NCH(CH2F)2, Ri =H. R2 =CH2CH3 and R* =H. 

22. A process for the preparation of a compound of Claim 1 which comprises treating a compound having 
the formula: 

30 



35 




D 

with an Ri substituted piperazine, or a protected piperazine wherein Ri is hydrogen, wherein X. Y, Ri , 
40 R2 and R3 are defined above. 

23. The process of Claim 22 wherein the piperazine is used in at least a 1 molar excess. 

24. The use of a compound as claimed In Claim 1 for the preparation of a medicament useful for the 
45 treatment of diabetes or obesity with associated insulin resistance. 

25. A composition useful for the treatment of diabetes or obesity with associated insulin resistance which 
comprises an Inert carrier and a compound of Claim 1 . 

50 
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Claims for the following Contracting States : ES, GR 

1. A process for preparing piperazinyl derivatives of purines and isosteres thereof having the formula (I) 



0 



I 



(I) 



wherein X. and Y have the following meanings: 



X 


Y 


N-(R3),„ 
CRa 
N 
N 


N-(R3)„ 
N-Rs 
S 
0 



and Ri and R3 are independently hydrogen, loweralkyl. loweralkenyl, lower alkoxyloweralkyi 
haloloweralkyl. loweralkenyl, loweralkynyl, or phenylloweralkyi and m and n are 0 or 1 such that when 
m is 0, n is 1 and when m is 1 , n is 0; 

R2 and R» are independently hydrogen, loweralkyl. loweralkoxy, loweralkylthio, loweralkenyl 
loweralkynylhaloloweralkyl. phenylloweralkyi anr.ino. loweralkylamino or dialkylamino where the alkyi 
groups can be linear, branched or joined in a ring of 5- or S-members optionally containing oxygen or 
nitrogen as a heteroatom; wherein when R,, R2, R3 or is a lower alkyI or lower alkoxy group said 
group IS in a linear or branched configuration and contains from 1 to 6 carbon atoms, and when R, Rj 
R3 or R4 IS a lower alkenyl or loweralkynyl group, said group is in a linear or branched configuration 
and contains from 2 to 6 carbon atoms, and when R,. R2, R3 or R* is a cycloloweralkyi group, said 
group contains from 3 to 6 carbon atoms: and the pharmaceutlcally acceptable salts thereof 
characterized by 

treating a compound of formula (II) 




fll) 



wherein R2, R+, X and Y are those defined above. 
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a) with an Ri substituted piperazine of formula 



6 

I 

wherein Ri is that defined above, 

in order to directly render compound I; or 
b) with a protected piperazine of formula 



a 

N ^ 
I 

nrot 

wherein Prot is a protecting group; 

followed by, further removal of the protecting group to render a compound of formula (I) wherein Ri 
Is H. and then, optionally, if desired, further Introduction of the Ri group. 

2. The process of claim 1 wherein the piperazine is used in at least a 1 molar excess. 

3. The process of Claim 1 wherein Ri is hydrogen, loweralkyi, or loweralkenyl; R2 is diloweralkylamino or 
pyrrolidino; each R3 Is Independently hydrogen, loweralkyi. loweralkoxy loweralkyi, or halogenated 
loweralkyi. 

4. The process of claim 1 wherein Ri is hydrogen, methyl, ethyl or 2-propenyl; R2 is methyl, methoxy, 
ethoxy, amino, methylamino, dimethylamino, pyrrolidino or ethylamino; each R3 is independently 
hydrogen, methyl, ethyl, n-propyl, isopropyl, methoxymethyl, methoxyethyl or fluoroethyl; and each R4 
is independently hydrogen, methyl, methylamino, or dimethylamino. 

5. The process of claim 1 wherein the compound obtained has the formula 




C") 

N 
I 

wherein Y Is S or N-R3 and the corresponding X is N or C-R3, and Ri , R2. Ra and R4 are as defined in 
claim 1. 
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6. The process of claim 5, wherein X and Y are independently N and N-R3. 

7. The process of Claim 6 wherein R3 is a halogenated branched loweralkyL 
5 a The process of Claim 7 wherein Ra is a halogenated isopropyl group. 

9. The process of Claim 8 wherein R3 Is a fluorinated isopropyl group. 

10. The compound of Claim 9 wherein R3 is 1,3-difluoro isopropyl. 



11. The process of claim 5 wherein Is hydrogen or methyl. R3 is methyl or ethyl and R2 and R4 
independently hydrogen, methyl, methoxy, ethoxy or dimethylamlno. 

12. The process of claim 1 which is X = N, Y = N-CH3, R^ =H. R2 =CH2CH3, R4 = H. 



13. The process of Claim 1 which is X = N, Y= N-CHzCHgCHa. R, = H. R2 = OMe and R^ = H. 

14. The process of Claim 1 which is X=N, Y = N-CH20CH3, Ri =H. Rz =OCH2CH3 and R4 =H. 
20 15. The process of Claim 1 which is X=N, Y = N-CH2CH2F. Ri =H. R2 =0CH3 and R, =H. 

16. The process of Claim 1 which Is X= N, Y = N-CH2CH2F. Ri = H. Rg =CH2CH3 and R4 = H. 

17. The process of Claim 1 which is X = N, Y = NCH2CH2CH2F. R, =N, R2 = OCH3 and R4 =H. 



ia The process of Claim 1 which is X = N, Y = NCH(CH3)2. Ri =H, R2 =0CH3 and R* =H. 
19. The process of Claim 1 which is X=N. Y = NCH(CH2F)z. Ri =H, Ra =0CH3 and R* = H. 
30 20. The process of Claim 1 which is X = NCH(CH2F)2. Ri = H, R2 = OCH2CH3 and R, = H. 
21. The process of Claim 1 which is X = N, Y = NCH(CH2F)2, Ri =H, Rs =CH2CH3 and R* =H. 
Patentansprii che 

35 PatentansprUche fur folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, U, LU, NL, SE 

1. Verbindung der Formel 



70 



75 



25 



45 



40 




50 



In der X und Y die folgenden Bedeutungen haben: 
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X 


Y 


CR3 

N 

N 


N-(R3)n 
N-R3 

S 
0 



und Ri und R3 unabhangig voneinander Wasserstoff, Niederalkyl, Cycloniederalkyl, Niederalkenyl, 
Niederalkoxy-niederalkyI, Niederalkenyl, Niederalkinyl Oder Phenyl-niederalkyI Oder substituiertes Nie- 
deralkyl bedeuten, wobei der Substituent 1 bis 3 Halogen, Niederalkylthio, Njederalkylsulfinyl, Niederal- 
kylsulfonyl. NIederalkylamino Oder Dinlederalkylamino ist Oder der Substituent ein 5- Oder 6-glledriges 
heteroaromatisches Ringsystem mit Stickstoff, Sauerstoff oder Schwefel als Heteroatom ist und m und 
n 0 Oder 1 sind, so da3, wenn m 0 ist. n 1 ist und wenn m 1 ist, n 0 ist; 

R2 und R4 unabhangig voneinander Wasserstoff, Niederalkyl. Cycloniederalkyl, Niederalkoxy, Niederal- 
kylthio, Niederalkylsulfinyl, Niederalkylsulfonyl, Niederalkenyl, Niederalkenyloxy, Niederalkinyl. Mono-. 
Di- Oder Trihalogen-niederalkyl. Phenyl oder substituiertes Phenyl bedeuten, wobei der Substituent 1 
bis 3 Halogen oder Niederalkyl, Phenyl-niederalkyl. Amino, Niederalkylamino oder Dialkylamino ist, 
wobei die Alkylgruppen linear, verzweigt oder in einem 5- oder 6-g!iedrigen Ring verbunden sein 
k5nnen. der gegebenenfalls Sauerstoff oder Stickstoff als Heteroatom enth§lt; wobei, wenn Ri, Rz, R3. 
Oder R4 eine niedere AlkyI- oder niedere Alkoxygruppe ist, diese Gruppe in linearer oder verzweigter 
Konftguration vorliegen kann und 1 bis 6 Kohlenstoffatome enthSIt und wenn Ri. R2, R3. oder Ra eine 
niedere Alky I- oder niedere Alkinylgruppe ist, diese Gruppe in linearer oder verzweigter Konfiguration 
vorliegen kann und 2 bis 6 Kohlenstoffatome enthalt und wenn Ri, R2, Ra, oder R4 eine Cycloniederal- 
kylgruppe ist. diese Gruppe 3 bis 6 Kohlenstoffatome enthSIt, 
sowie die pharmazeutisch annehmbaren Saize davon. 

Verbindung nach Anspruch 1 , wobei Ri Wasserstoff, Niederalkyl oder Niederalkenyl ist, R2 Niederalkyl, 
Niederalkoxy, Amino, Niederalkylamino, Dinlederalkylamino oder Pyrrolidino ist, jedes R3 unabhangig 
Wasserstoff, Niederalkyl, NiederalkoxynlederalkyI oder halogeniertes Niederalkyl ist. 

Verbindung nach Anspruch 2, wobei Ri Wasserstoff, Methyl, Ethyl oder 2-Propenyl ist, R2 Methyl, 
Ethyl, Methoxy, Ethoxy, Amino, Methylamino, Dimethylamino, Pyrrolidino oder Ethylamino ist, jedes R3 
unabhangig Wasserstoff, Methyl, Ethyl, n-Propyl, Isopropyl, Methoxymethyl, Methoxyethyl oder Fluo- 
rethyl ist und jedes R4 unabhSngig Wasserstoff. Methyl, Methylamino oder Dimethylamino ist. 

Verbindung nach Anspruch 1 , entsprechend der Formel 




in der Y S oder N-Ra ist und das entsprechende X N oder C-R3 ist und Ri, R2, R3, und R4 wie in 
Anspruch 1 definiert sind. 

Verbindung nach Anspruch 3. wobei X und Y unabhangig N und N-Ra sind. 
Verbindung nach Anspruch 5, wobei X N und Y N-R3 ist. 

Verbindung nach Anspruch 6, wobei R3 ein halogeniertes, verzweigtes Niederalkyl ist. 
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a Verbindung nach Anspruch 7, wobei R3 eine halogenlerte Isopropylgruppe Ist. 

9. Verbindung nach Anspruch 8. wobei R3 eine fluorierte Isopropylgruppe ist. 

10. Verbindung nach Anspruch 8. wobei R3 1 ,3-DifIuor-isopropyl ist. 

11. Verbindung nach Anspruch 5, wobei R, Wasserstoff oder Methyl Ist und R2 und FU unabhangig 
Wasserstoff, Methyl, Methoxy, Ethoxy oder Dimethylamino bedeuten. 

^2. Verbindung nach Anspruch 1. wobei X = N. Y = N-CH3. Ri = H. R2 = CHzCHg und = H ist. 

ia Verbindung nach Anspruch 1, wobei X = N, Y = N-CH2CH2CH3. R, = H, R2 = OMe und = H ist. 

14. Verbindung nach Anspruch 1. wobei X = N. Y = N-CH2OCH3. Ri = H, R2 = OCH2CH3, und R4 = H 
Ist. 

15. Verbindung nach Anspruch 1. wobei X = N, Y = N-CH2CH2F. Ri = H, R2 = OCH3, und R^ = H ist. 

16. Verbindung nach Anspruch 1. wobei X = N. Y = N-CH2CH2F. Ri = H, R2 = CH2CH3. und R4 = H 
ist. 

17. Verbindung nach Anspruch 1. wobei X = N, Y = N-CH2CH2CH2F. R, = H, R2 = OCH3. und R4 = H 
ist. 

ia Verbindung nach Anspruch 1. wobei X = N, Y = N-CH(CH3)2.Ri = H. R2 = OCH3. und R4 = H Ist. 

19. Verbindung nach Anspruch 1. wobei X = N, Y = N-CH(CH2F)2,Ri = H. R2 = OCH3. und R* = H ist. 

20. Verbindung nach Anspruch 1. wobei X = H. Y = N-CH(CH2F)2.Ri = H. R2 = OCH2CH3 und R* = H 
ist. 

21. Verbindung nach Anspruch 1, wobei X = N. Y = N.CH(CH2F)2.Ri = H. R2 = CH2CH3, und R^ = H 
Ist. 

22. Verfahren zur Herstellung einer Verbindung nach Anspruch 1. umfassend die Behandlung einer 
Verbindung der Formel 



«2 



D 

mit einem Ri -substltuierten Piperazin oder einem geschOtzten Piperazin. wobei Ri Wasserstoff Ist. 
wobei X, Y, Ri , R2 und R3 wie oben definiert sind. 

2a Verfahren nach Anspruch 22, wobei das Piperazin in einem mindestens 1 molarem OberschuB 
verwendet wird. 

24. Venwendung einer Verbindung nach Anspruch 1 zur Herstellung eines Arzneimittels. das geelgnet ist 
zur Behandlung von Diabetes oder Fettsucht mit damit verbundener Insulin-Resistenz. 

25. Mittel. das geelgnet ist zur Behandlung von Diabetes oder Fettsucht mit damit verbundener Insulin- 
Resistenz. umfassend einen Inerten Trager und eine Verbindung nach Anspruch 1. 
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PatentansprUche fUr folgende Veitragsstaaten : ES, GR 

1. Verfahreh zur Herstellung von Piperazinyl-Derivaten von Purinen und Isosteren davon der Formal (I) 



5 



10 




in der X und Y die folgenden Bedeutungen haben: 



X 


Y 


N-(R3)m 

CRa 

N 

N 


N-(R3)n 

N-Ra 

S 

0 



und Ri und Ra unabhangig voneinander Wasserstoff, NiederalkyI, Niederalkenyl, Niederalkoxy-niederal- 
kyi, Halogen-niederalkyl. Niederalkenyl. Niederalkinyi Oder Phenyl-niederalkyI bedeuten, und m und n 0 
Oder 1 sind, so dafi, wenn m 0 ist, n 1 1st und wenn m 1 ist. n 0 ist; 

R2 und R4 unabhSngIg voneinander Wasserstoff, NiederalkyI, Niederalkoxy. NIederalkylthio, Niederalke- 
nyl, Niederalkinyi. Halogen-niederalkyl, Phenyl-niederalkyl, Amino, Niederalkylamino Oder DIalkylamino 
bedeuten, wobei die Alkylgruppen linear, verzweigt Oder in einem 5- Oder 6-glledrigen Ring verbunden 
sein konnen, der gegebenenfalls Sauerstoff Oder Stickstoff als Heteroatom enthalt; wobel, wenn Ri, R2, 
Ra, Oder R4 eine niedere AlkyI- oder niedere Aikoxygruppe ist, diese Gruppe in linearer oder verzweigter 
Konflguration vorliegen kann und 1 bis 6 Kohienstoffatome enthSIt, und wenn Ri, R2, Rs, oder Ra eine 
niedere Alkenyl- oder Niederalkinylgruppe ist, diese Gruppe in linearer oder verzweigter Konfiguration 
vorliegen kann und 2 bis 6 Kohienstoffatome enthalt und wenn Ri, R2, Ra, oder R4 eine Cyclonlederal- 
kylgruppe ist, diese Gruppe 3 bis 6 Kohienstoffatome enthalt. sowie die pharmazeutisch annehmbaren 
Saize davon, gekennzeichnet durch 
Behandlung einer Verbindung der Formel (II) 
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a) mit einem Ri substituierten Piperazin der Formel 



H 

I 




R 



in der Ri wie oben definlert 1st, 

urn direkt die Verbindung I zu erhalten. oder 

b) mit einem geschutzten Piperazin der Formel 



o 



Vtot 



in der Prot eine Schutzgruppe fst. 

und anschlieBende Entfernung der Schutzgruppe. urn eine Verbindung der Formel (I) zu erhalten, in 
der Ri H ist. und dann gegebenenfalls, soweit erwunscht, weitere EinfCihrung der Gruppe Ri . 

2. Verfahren nach Anspruch 1. wobei das Piperazin in einem mrndestens 1 molarem UberschuB 
verwendet wird. 

3. Verfahren nach Anspruch 1. wobei R, Wasserstoff. NiederalkyI oder Niederalkenyl ist. R2 Diniederal- 
kylamino oder Pyrrolidine ist, jedes R3 unabhSnglg Wasserstoff. NiederalkyI. NIederalkoxynlederalkyI 
Oder halogeniertes NiederalkyI ist. 

4. Verfahren nach Anspruch 1. wobei Ri Wasserstoff, Methyl, Ethyl oder 2-Propenyl Ist, R2 Methyl. 
Methoxy. Ethoxy. Amino. Methylamlno. Dimethylamino. Pyrrolidine oder Ethylamino ist, jedes rJ 
unabhSngig Wasserstoff. Methyl. Ethyl, n-Propyl, Isopropyl, Methoxymethyl, Methoxyethyl oder Fluoreth- 
yl ist und jedes R4 unabhangig Wasserstoff, Methyl. Methylamino oder Dimethylamino ist. 

5. Verfahren nach Anspruch 1, wobei die erhaltene Verbindung der Formel 



entspricht. in der Y S oder N-R3 ist und das entsprechende X N oder C-R3 ist und Ri. R2. R3. und R4 
wie in Anspruch 1 definiert sind. 

6. Verfahren nach Anspruch 5. wobei X und Y unabhangig N und N-R3 sind. 

7. Verfahren nach Anspruch 6. wobei R3 ein halogeniertes. verzweigtes NiederalkyI ist. 

8. Verfahren nach Anspruch 7. wobei R3 eine halogenlerte Isopropylgruppe ist. 

9. Verfahren nach Anspruch 8, wobei Rs eine fluorierte Isopropylgruppe ist. 

10. Verfahren nach Anspruch 8, wobei R3 1,3-Difluor-isopropyl ist. 




70 



EP 0 300 726 B1 



11. Verfahren nach Anspruch 5, wobei Ri Wasserstoff Oder Methyl ist, Ra Methyl Oder Ethyl ist und R2 
und R4 unabhangig Wasserstoff, Methyl. Methoxy, Ethoxy Oder Dimethylamino bedeuten. 

12. Verfahren nach Anspruch 1, wobei X = N, Y = N-CHs, Ri = H, R2 = CH2CH3 und R* = H ist. 

13. Verfahren nach Anspruch 1, wobei X = N, Y = N-CH2CH2CH3, Ri = H, R2 = OMe und R4 = H ist. 
5 14. Verfahren nach Anspruch 1, wobei X = N. Y = N-CH2OCH3. Ri = H. R2 = OCH2CH3. und R4 = H 

ist. 

15. Verfahren nach Anspruch 1, wobei X = N. Y = N-CH2CH2F, Ri = H, R2 = OCH3. und R4 = H ist. 

16. Verfahren nach Anspruch 1, wobei X = N, Y = N-CH2CH2F. Ri = H. R2 = CH2CH3, und R* = H 
ist. 

10 16. Verfahren nach Anspruch 1, wobei X = N, Y = N-CH2CH2CH2F, Ri = H, R2 = CH2CH3, und R4 = 
H ist. 

17. Verfahren nach Anspruch 1, wobei X = N, Y = N-CH2CH2CH2F, Ri = H, R2 = OCH3, und R4 = H 
ist. 

16. Verfahren nach Anspruch 1. wobei X = N, Y = N-CH(CH3)2, Ri = H, R2 = OCH3, und R4 = H ist. 
75 19. Verfahren nach Anspruch 1. wobei X = N. Y = N-CH(CH2F)2, Ri = H. R2 = OCH3. und FU = H ist. 

20. Verfahren nach Anspruch 1. wobei X = N-CH(CH2F)2. Ri = H, R2 = OCH2CH3, und R4 = H ist. 

21. Verfahren riach Anspruch 1. wobei X = N, Y = N-CH(CH2F)2. Ri = H, R2 = CH2CH3. und R4 = H 
ist. 

20 Revendicatlons 

Revendlcations pour les Etats contractants suivants : AT, BE, CH, DE, PR, GB, IT, LI, LU, NL, SE 

1. Compost ayant la formule : 



25 



30 




35 



oCi X, et Y ont les significations suivantes : 



40 



45 



50 
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X 


Y 


N-(R3)m 

CR3 

N 

N 


N-(R3)n 
N-R3 

s 

0 



et R, et R3 sont, de fagon ind^pendante. un hydrog&ne. on alkyle interieur. un cycloalkyi© inferieur un 
alo§nyle inMneur, un alcoxy inf^rieur alkyle Inf6rieur. un alc6nyle Interieur. un alcynyle inf6rieur' un 
phenylalkyle inf^rieur ou un alkyle inf^rieur substitu6, oCi 

le substltuant. en nombre de 1 a 3. est un halog&ne. un alkylthio InMrleur, un alkylsulfinyl Inttrleur un 
alkylsulfonyle inf^rieur. un alkylamino in«rieur. ou un dialkylamino InWrieur. ou le substltuant est un 
systfeme cyclique h^t^roatomique h 5 ou 6 membres ayant comme h^teroatome razote, I'oxygfene ou 
le soufre, et m et n sont 0 ou 1. de telle sorte que lorsque m est 0, n est 1 et lorsque m est 1 . n est 0- 
Fb et R, sont, de fagon ind6pendante, un hydrogdne. un alkyle inf6rleur. un cycloalkyle Interieur. un 
alcoxy inf^rieur. un alkylthio inMrieur. un alkylsulflnyle interieur, un alkylsulfonyle inf^rieur. un alc6nyle 
infeneur, un alc^nyloxy Inf^rleur, un alcynyle Inf^rieur. un alkyle inf^rleur mono, di ou trihalogene un 
phenyle ou un phenyls substitu6 oti le substltuant, en nombre de 1 & 3. est un halo ou un alkyle 
infeneur, un phenylalkyle inf^rieur, un amino, un alkylamino Infgrleur ou un dialkylamino ou les groupes 
alkyles peuvent etre lineaires. ramifies ou reunis en cycle ayant 5 ou 6 membres. contenant 
§ventuellement de I'oxyg&ne ou de I'azote comme h6t6roatome; ou lorsque R,. ffe R30U R^est un 
groupe alkyle interieur ou alcoxy interleur. ledit groupe a une configuration lin^aire ou ramifi6 et 
contient de 1 k 6 atomes de carbone. et lorsque R,. R2, R3 ou R4 est un groupe alcynyle inferieur ou 
alcynyle infeneur. ledit groupe a une configuration lineaire ou ramifi^e et contient de 2 k 6 atomes de 
carbone. et lorsque Ri . R2. Rs ou R« est un groupe cycloalkyle inferieur. ledit groupe contient de 3 a 6 
atomes de carbone; et leurs sels pharmaceutlquement acceptables. 

Compost selon la revendication 1. ou R, est un hydrog^ne. un alkyle inferieur, ou un alcynyle inferieur 
R2 est un alkyle inf4rieur. un alcoxy inferieur. un amino, un alkylamino inferieur. un dialkylamino 
infeneur ou un pyrrolidine; chaque R3 est. de fagon Ind^pendante. un hydrogfene. un alkyle inferieur. un 
alcoxy inferieur alkyle InfSrieur, ou un alkyle infSrieur halog^n^. 

Compose selon la revendication 2. ou R, est un hydrogene, un m^thyle. un ^thyle ou un 2-propenyle- 
R2 est un methyle, un 6thyle. un m^thoxy. un 6thoxy, un amino, un m6thylamino, un dimethylamino uri 
pyrrolidine ou un ethylamino; chaque R3 est, de fagon ind6pendante, un hydrogfene. un m^thyle un 
ethyle, un n-propyle, un isopropyle. un methoxymethyle. un methoxyethyle ou un fluoroethyle' et 
chaque R« est. de fagon independante. un hydrogfene. un m^thyle. un methylamlno. ou un dim6thyla- 
mino. 

Compost selon la revendication 1, ayant la formule 



oO Y est S ou N.R3 et rx correspondant est N ou C-R3, et Ri . R2. R3 et R, sont tels que definis dans 
la revendication 1. 



Compose selon la revendication 3, ou X et Y sont, de fagon independante, N et N-R3. 
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?5 



6. Compost selon la revendication 5, oCi X est N et Y est N-R3. 

7. " Compost selon la revendication 6, oCi R3 est un alkyle inf^rieur halog^n^ ramlfi§. 
5 a Compost selon la revendication 7, ou R3 est un groupe isopropyle halog^ne. 

9. Compost selon la revendication 8. ou R3 est un groupe isopropyle fluor^. 

10. Compost selon la revendication 9. ou R3 est le 1 .3-dif luoroisopropyle. 

10 

11. Compose selon la revendication 5, ou Ri est un hydrogene ou un m^thyle. et R2 et R4 sent, de fagon 
ind^pendante, un hydrogene, un m^thyle. un m6thoxy, un 6thoxy ou un dim^thylamino. 

12. Compost selon la revendication 1. qui est X = N. Y = N-CH3, Ri = H, R2 = CHaCHa et R* = H. 

ia Compost selon la revendication 1, qui est X = N. Y = N-CH2CH2CH3, Ri = H. Ra = OCH3 et R* = 
H. 

14. Compost selon la revendication 1. qui est X = N, Y = N-CH2OCH3, Ri = H, R2 = OCH2CH3 et R4 = 
20 H. 

15. Compose selon la revendication 1, qui est X = N. Y = N-CH2CH2F, Ri = H, Ra = OCH3 et R* = H. 

16. Compose selon la revendication 1, qui est X = N. Y = N-CH2CH2F, Ri = H. R2 = CH2CH3 et R* = 
25 H. 

17. Compost selon la revendication 1, qui est X = N, Y = NCH2CH2CH2F, Ri = H, R2 = OCH3 et R* = 
H. 

30 1& Compose selon la revendication 1. qui est X = N, Y = NCH(CH3)2. Ri = H. R2 = OCH3 et R4 = H. 

19. Compost selon la revendication 1, qui est X = N, Y = NCH(CH2F)2, Ri = H, R2 = OCH3 et R4 = H. 

20. Compose selon la revendication 1. qui est X = NCH-(CH2F)2.Ri = H. R2 = OCH2CH3 et R* = H. 

35 

21. Compose selon la revendication 1, qui est X = N. Y = NCH(CH2F)2. Ri = H, R2 = CH2CH3 et R4 = 
H. 

22. Precede pour la preparation d'un compost selon la revendication 1, qui comporte le traitement d'un 
40 compose ayant la formule : 



45 



a 

50 avec une pip^razine substitute avec Ri , ou une piptrazine prottg§e ou Ri est un hydrog&ne. ou X, Y, 
Ri , R2 et R3 sont tels que definis ci-dessus. 

23. Precede selon la revendication 22. ou la piperazine est utilisee avec un exces d'au moins une mole. 

55 24. Emplol d*un compost tel que revendiqut dans la revendication 1 pour la preparation d'un medicament 
utile pour le traitement des diat)§tes ou de robtsitt associte h une resistance h I'lnsuline. 
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25. Composition utile pour te traitement des diabetes ou de l'ob^sit4 associ^e k une resistance rinsuline 
qui comporte un support inerte at un compost de formule 1 . 

Revendications pour les Etats contractants suivants : ES, GR 

1. Proc^dd pour preparer des d6rlv6s pip^razinyl^s des purines et leurs isostdres ayant la formule (I) 




(I) 



I 



oD X, et Y ont les significations sulvantes : 



X 


Y 


N-(R3)m 


N-(R3)n 


CRa 


N-R3 


N 


s 


N 


0 



et Ri et R3 sont. de fagon ind^pendante, un hydrogene. un alkyle Inferieur, un alcenyle inferieur, un 
alcoxy inferieur alkyle inferieur. un alkyle inferieur halogen^, un alcenyle inferieur, un alcynyle inferieur, 
ou un phenylalkyle inferieur. et m et n sont 0 ou 1, de telle sorte que lorsque m est 0, n est 1 et que 
lorsque m est 1 , n est 0; 

R2 et R4 sont, de fagon ind^pendante. un hydrogene. un alkyle InMrieur, un alcoxy inferieur. un 
alkylthio inferieur, un alcenyle inferieur, un alcynyle inferieur haloalkyle Inferieur. un ph^nylaikyl 
inferieur amino, un alkylamino Inferieur ou un dialkylamino oO les groupes alkyles peuvent etre 
lineaires, ramifies ou reunis en un cycle de 5 ou 6 membres contenant eventuellement de I' oxygene 
ou de I'azote comme heteroatome; ou. lorsque Ri, Ra. R3 ou R4 est un groupe alkyle inferieur ou un 
groupe alcoxy inferieur. ledit groupe a une configuration lineaire ou ramifiee et contient de 1 a 6 
atomes de carbone. et lorsque Ri , R2 . Ra ou R4 est un groupe alcenyle inferieur ou un groupe alcynyle 
inferieur, ledit groupe a une configuration lineaire ou ramifiee et contient de 2 ^ 6 atomes de carbone, 
et lorsque Ri. R2. R3 su R4 est un groupe cycloalkyle inferieur, ledit groupe contient de 3 ^ 6 atomes 
de carbone; et leurs sels pharmaceutiquement acceptables. 
caract^ris^ en ce qu'on traite un compost de formule (II) 




CI 



oO R2, R+ , X et Y sont ceux definis ci-dessus, 
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a) avec une pip^razine substitute avec Ri de formule 



t 

Si 

OLi Ri est tel que dtfini ci-dessus, 

de fagon h obtenir directement un compost I; ou 

b) avec une piptrazine prottgte de formule 



It 

o 

M ^ 
I 

nrot 



ou Prot est un groupe protecteur; 

et en ce qu*on enleve ensuite le groupe protecteur pour obtenir un compost de formule (i) oD Ri est 
IH, et ensuite, tventuellement. si on le dtsire, on Introduit encore le groupe Ri . 

Proctdt selon la revendication 1 , ou la piptrazine est utiliste avec un exc^s d'au moins une mole. 

Procedt selon la revendication 1 , oD Ri est un hydrogene, un alkyle inferieur ou un alcenyle Inferieur; 
R2 est un dialkylamino inferieur ou un pyrrolidine; chaque R3 est, de fagon independante, un 
hydrogene, un alkyle inferieur, un alcoxy inferieur alkyle inferieur, ou un alkyle inferieur halogene. 

Proctdt selon la revendication 1, ou Ri est un hydrogene, un mtthyle, un tthyle ou un 2-proptnyle; 
R2 est un mtthyle, un mtthoxy, un tthoxy, un amino, un mtthylamino, un dimtthylamino, un 
pyrrolidine ou un tthylamino; chaque R3 est, de fagon independante, un hydrogene, un methyle, un 
tthyle, un n-propyle, un isopropyle. un methoxymethyle, un methoxyethyle ou un fluoroethyle; et 
chaque R4 est. de fagon independante. un hydrogene, un methyle, un methylamino, ou un dimethyla- 
mino. 

Proctdt selon la revendication 1 , oCi le compost obtenu a la formule 




I 
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oCi Y est S ou N-f=l3 et rx correspondant est N ou C-R3. et Ri , R2, Ra et R4 sont tels que d^finis dans 
la revendication 1. 

6. Precede selon la revendication 5. ou X et Y sont, de fagon ind^pendante, N et N-R3. 

5 

7. Proc666 selon la revendication 6. ou R3 est un alkyle Inf^rieur halog^nd ramifi6. 

8. Proc^d^ selon la revendication 7, oO R3 est un groupe isopropyle halog^n^. 
70 9. Proc^d^ selon la revendication 8, oO R3 est un groupe isopropyle fluor^. 

10. Compost de la revendication 9 ou R3 est le 1 ,3-difluoroisopropyle. 

11. Proc§d^ selon la revendication 5, oO Ri est un hydrog^ne ou un m^thyle. R3 est un m^thyle ou un 
75 ethyle et R2 et R* sont, de fagon independante, un hydrogene, un methyle, un m^thoxy, un ethoxy ou 

un dim^thylamino. 

1Z Proc6d§ selon la revendication 1. qui est X = N, Y = N-CH3. R, = H, R2 = CH2CH3, R4 = H. 

20 ia Proc6d6 selon la revendication 1, qui est X = N, Y = N-CH2CH2CH3. Ri = H. R2 = OCH3 et R4 = H. 

14. Precede selon la revendication 1, qui est X = N. Y = N-CH2OCH3. Ri = H. R2 = OCH2CH3 et R4 = 
H. 

25 15. Proc6d6 selon la revendication 1, qui est X = N, Y = N-CH2CH2F, Ri = H, R2 = OCH3 et R4 = H. 

16. Precede selon la revendication 1. qui est X = N, Y = N-CH2CH2F, Ri = H, R2 = CH2CH3 et R4 = H. 

17. Proc^d^ selon ia revendication 1, qui est X = N. Y = NCH2CH2CH2F. Ri = H, R2 = OCH3 et R* = 
30 H. 

ia Prec6d6 selon la revendication 1, qui est X = N, Y = NCH(CH3)2. Ri = H, R2 = OCH3 et = H. 

19. Precede selon la revendication 1. qui est X = N. Y = NCH(CH2F)2. Ri = H, R2 = OCH3 et R* = H. 

35 

20. Precede selon la revendication 1, qui est X = NCH-(CH2F)2.Ri = H. R2 = OCH2CH3 et R* = H. 

21. Proc6d6 selon la revendication 1. qui est X = N, Y = NCH(CH2F)2. Ri = H. R2 = CH2CH3 et R* = 
H. 
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